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Annual Report of the Board of Scientific 
Advice for India, 1919-20, 


SUMMARY OF PROCEEDINGS. 
Thirty-eighth meeting held at Simla on the 17th May 1920. 


‘The Board considered ‘and accepted the programmes of the various 
Scientific Departments for 1920-21. 

A letter was read and recorded regarding the nomination of Mr. C. C. Calder 

+ as Officiating Secretary. 

The question of reorganisation of the superior staff of the Zoological Survey 
of India raised by Dr. Annandale was referred by the Board to a Sub-Com- 
mittee consisting of the Director-General, Indian Medical Service, the Director, 
Geological Survey of India, the Director, Zoological Survey of India, the 
Principal, Punjab Veterinary College, the Agricultural Adviser to the Govern- 
ment of India and the Officiating Director, Botanical Survey of India, This 
committee was asked to report on the scheme and to submit its report by the 
20th May 1920 when the Board would meet to consider it. 

‘A note by the Director, Zoological Survey of India on the question of 
co-operation and co-ordination between the different Scientific Departments 
in India was read and recorded. : 

‘At an adjoumed meeting held on the 20th May 1920 the Board conside 
the report of the Sub-Committee appointed at their previous sitting. The 
report was accepted and it was decided that the scheme for reorganisation of 
the Zoological Survey be recommended to Government for adoption. 


Thirty-ninth meeting held at Delhi om the 20th December 1920. 


‘The draft Annual Report was discussed and adopted. 

‘The Board considered a note submitted by the Director-General of Observa- 
tories on the utility of their programmes of work and reports. They decided 
to endorse the standing orders regarding submission of programmes, but as 
regards the reports the Board were of opinion that the preparation of the biblio- 
graphy was unnecessary provided that instructions issued to all scientific 
departments to publish annually, either in their departmental reports or else- 
where, lists of works compiled by officers of the Departments or specially con- 

r ned with India. 
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On the question of enlargement of their functions referred to by Dz. Walker 
the Board considered that they might more usefully perform their functions 
as a Board of Scientific Advice if they were consulted by the Local Govern- 
ments on’ schemes of scientific development or education. In this connection 
they would welcome the addition to their number of a representative of the 
Education Department with Scientific qualifications and recommended that 
the Government of India be asked to nominate such a representative. 

‘The Board further resolved that the Library Sub-committee be asked to 
inform them at their next meeting as to what has been done regarding the 
provision of Scien ibraies in Tndia and as to any practical ontoome of 
‘the recent report on the perishing of paper in India. 
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APPLIED CHEMISTRY. 


PART I—AGRICULTURAL CHEMISTRY 
BY 


J. SEN, MA, PxD., 
Officiating Imperial Agricultural Chemist. 


SOILS. 

Soil surveys.—Taylor has nearly completed his survey of soils from a 
traverse across the centre of south Bhagalpur, and the examination of a simi- 
Jr traverse of the Kosi area in Purneah is almost finished. The Purnesh 
soils appear as a rule to be rich in phosphate, while those in south Bhagalpur 
seem generally poor in that constituent. 

‘The survey of the Godaveri delta has been finished by Norris. The results 
indivate a deficiency of phosphoric acid in 25 per cent. of the samples and of 
nitrogen in 40 percent. Survey of the Periyar delta is proceeding. 

Pillai is carrying out a survey of the soils of the Vaikam taluk in ‘Travan- 
coreand the officers of the Indian Tea Association are collecting data connected 
with the tea soils of North Eastern India. 

Soil investigations.—Padmanabha Aiyer, in the course of his examina- 
‘tion of the soils of orange gardens of the Central Provinces, has found that the 
soils of good gardens arerich in lime. The same officer has also examined the 
chemical and biological aspects of the Bhatta soils of Chandkhuri, 

Sahasrabuddhe is continuing his study of the deterioration of the 
cardamom garden soils in North Kanara. 

‘Tamhane has compared the salt lands of the alluvial tract of Sind with 
those in the Trap area in South Deccan. He has noticed the remarkable fact, 
thet sodium carbonate is not # necessary constituent of black Kalar. In the 
cease of some Sind soils, the only salts to which the dark appearance may be 
attributed are calcium chloride and magnesium chloride. ‘Tamhane’s obser- 
‘vations on the probable effect of the proposed Sukkur Barrage Scheme are 
being published soon. 

Soil physics.—The problems of the measurements of vapour pressure of 
‘the soil water and the determination of the compressibility of the clay 
‘contained in soils are engaging the attention of Wilsdon. He is also studying 
‘the osmotic equilibrium of salt solutions in soil. 

Soil gases.—Hiarrison hes found that the fermentation of groon manure 
‘under anaerobic conditions does not take an abnormal or unusual course, and 
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that the absence of carbon dioxide and hydrogen from paddy soil gases is 
accounted for by a subsidiary bacterial action taking place which results in 
the reduction of carbon dioxide by the hydrogen and the formation of organic 
matter and even marsh gas. This reaction between carbon dioxide and 
hydrogen is beneficial to the paddy crop, ensuring efficiency of root aeration. 
‘Multherji has observed that the percentage of carbon dioxide in soil air is very 
high in plots over which grass is growing as compared with that in the soil air 
in cultivated plots. In plots which are grassed down but partially aerated by 
trenches the air is intermediate in composition. He has also studied the sea- 
sonal variation of carbon dioxide in the air of soils thus differently treated. 


MANURES AND MANURING. 


“Green manuring.—Warth is continuing his investigations on the green 
manuring of paddy soils. ‘He finds that lack of phosphoric acid does not 
hinder ammonification while it definitely hinders growth of paddy. 

Phosphates.—In the way of the utilisation of the mineral phosphates for 
paddy, promising results have been’ obtained at Coimbatore by composting 
‘them with green manure. Results of experiments so far tried have been 
negative as to the value of “ tetra phosphate.” 

Harrison has published the results of his investigations on the retention of 
soluble phosphates in calcareous and non-calcaredus soils and has demonstra 
ted that the phosphate manuring of calcareous soils is a very different problem 
to that of non-calcareous soils. 

Potash.—The Indian Tea Association officers are carrying out certain ex- 
periments on the fixation of potash by the soil. The heavier acid soils of 
Assam behave in an abnormal way with regard to absorption of salts. 

General_—The manurial requirements of cotton and the availability of 
organic manures in South Indian soils are being examined by Norris. 


CROPS AND FEEDING STUFFS. 


Paddy.—Harrison has carried out a series of experiments to compare the 
effect of ammonium sulphate as a manure on the yield and composition of 
paddy crops. ‘The employment.of ammonium sulphate resulted in a consider- 
able increase in the percentage of nitrogen'in the grain. 

Pulses.—Clarke is continuing his study of the proteins of the more impor 
tant Indian pulse crops. 

Potatoes.—The chemical changes which accompany the rotting of stored 
potatces at high temperatures have been worked out in the Poona laboratory, 
and the influence of moisture and seration determined. 

Oil seeds —The oil content of certain selected varieties of castor being in- 
vestigated by Taylor, and the various oil seeds of Mysore are being examined 
by Coleman. 
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Sugarcane.—Investigations in conneotion with sugarcane and sugar i 
dustry were, as usual, carried out by Clarke at Sahajanpur. ‘The results ob- 
tained by Harrison as to the effect of windrowing on the composition ef canes 
have been published. ‘The weight of sucrose and erystallisable sugar increases 
rapidly at first to be followed by a period during which the values remain prac- 
tically constant, after which deterioration sets in. ‘The period during which 
canes can be stored varies with different seasons, but in any particular season 
appears to be determined by the incidence of heavy rain. 


Palmyra palm.—Ghosh has drawn attention to the existence in’ Bihar 
of a neglected source of sugar in the palmyra palm. 





Coconuts.—Norris is continuing his study of the composition of the 
different parts of the tree at different stages of growth. ‘The chemical 
‘changes occurring during the germination of the nut are also under investiga- 
tion. 

Pillai has found in Travancore that the nuts harvested in February and 
March are found to be of better quality than those harvested in other times, 

Sandal.—The separation and identification of some of the organic 
constituents in healthy and spiked sandal leaves and a study of the influence 
of various manures on the course of spike are being undertaken in Mysore. 

‘Tea.—From sand culture experiments performed by the officers of the 
Indian ‘Tea Association it seems that the incidence of Brown Blight of tea 
ig associated with manures of high nitrogen content. 








Indigo.—Bhailal Amin has succeeded in developing an easy and produe- 
tive method of separation of indican from the indigo plant. 

Poppy.—Amnett is continuing his study of various factors influencing 
morphine production. The results throw much light upon the function of 
alkaloids in plant life. It seems that the plant loses the power of producing 
morphine well before the capsules are ripe. A study of codeine is being 
taken up-on similar lines to that of morphine. The results indicate thet 
the latex has practically a uniform codeine concentration in all partsof the 
plant, whereas the morphine concentration is highest in thelatex in the caps- 
ules and diminishes in the lower parts of the plant. 

Cyanogenesis.—Some further work has been done by Taylor in connec 
tion with the hydrocyanie acid content jorar (Andropogon sorghum). . From 
these experiments it appears that the atmospheric humidity is a more import- 
ant factor than soil moisture in deciding the poisonous quality of the young 
plants. 

Warth is continuing his investigations on eyanogenesis in Burma beans 
(Phaseolus lunatus). He has succeeded in isolating some hopeful cultures. 

Milk.—Plymen and Aiyer have drawn attention to the variations in the 
characteristies of the fat of bufalo and cow milk in India, as compared with 
‘those noticed in other countries. ‘The departure from the usually accepted 
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‘figures is found by them to be greatest during the months when hot dry weather 
prevails, Annett and Sen have similarly found that the composition of butter 
fat undergoes « change after the breaking out ot rains bringing the usual rush 
of green grass. 


Gangolli and Meldrum have been carrying out an investigation on the pro 
duction and utilisation of casein in India. 


APPLIED CHEMISTRY—FOREST. ° 
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PART II—FOREST CHEMISTRY 
BY 


J. L. SIMONSEN, 
+ Forest Chemist, Forest Rescarch Inetitite, Lehra Lun. 


‘At Debra Duna study of the turpentines from the various species of Pinus 
occurring in India has been commenced. ‘The turpentine from P. longifolia 
hhas been found to consist of l-a-pinene, 8 pinene, a new unseturated 
bieyelic terpene, to which the name d-carene has been given and a tricyclic 
sesquiterpene d-longifolone. d-earene is probably represented by one of the. 
two following formule :-— 


Me re 

1 
2ty -~ts 
on ae 
CH, CH es aH 
erg N 

cH ome, cH — co Me, 


‘The evidence upon which this structure is based will be found in a paper on 
the cubject (Trans, Chem. Soe. 1920. 177.570). Theinferior quality of Indian 
turpentine is due to the presence of this terpene which is very readily oxidised. 

‘The turpentine from the oleo-resin of Pinus Khasya from Burma hes been 
distilled at Jallo and the oil examined at Dehra Dun, It consists almost solely. 
(about 90 per cent.) ofa & B Pinene. Itis of some interest that the 
sesquiterpene present is d-longifolene identical with that present in the oil 
from P. longifolia, ‘The turpentine from P. Khqsya grown in Burma is quite 
equal in quality to American turpentine and if the collection of the oleo-resin 
is not too expensive it should prove a formidable competitor. ‘There is 
some evidence that the turpentine from P. Khasya grown in Assam is of 
inferior quality and it is hoped to examine this oil also. 

Camphor and Camphor Oil—TFor some years past the leaves from 
coppiced trees of Cinnamomum Camphora grown at the experimental garden 
‘at Kaunli have been distilled at Dehra Dun, ‘The results indicate that the 
eaves yield approximately 4 per cent. of camphor and camphor oil (about 
3 per cent, of camphor and 9-7 per cent. of oil). As the oil contains over 30 
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pet cent. ofcamphor in solution it seems possible that the cultivation of eop- 
piced camphor trees for the extraction of camphor might be of industrial 
importance. It is hoped this year to complete experiments on the careage 
yield of leaves and camphor. The oil after the removal of the camphor 
‘will probably prove to be of little value, since unlike camphro wood oil, 
‘it does not contain any Safrol. 

Boswellia serrata—Dr. Fowler has continued his work on the best 
methods for the utilisations of the gum-oleo-resin of Boswellia serrata. Ttis 
‘understood that the results, which are very promising, will shortly be ready 
for publication. 

Tanstuffs—Mr. Pilgrim has published an account of his work on the tan- 
stufis in the Forest at the Rejabhatkhawa Concession granted to the Buxa 
‘Timber and Trading Company, Limited, North Bengal. (Report on an Inves- 
‘tigation of the Forest Concession of the Buxa Timber and Trading Company, 
Limited, at Rajabhatkhawa, North Bengal. Government Press 1920.) The 
results obtained are of undoubted importance but do not lend themselves to 
summarisation. 

Lantana.—At the Indian Institute of Science Mr. J. D. Edal Behram has 
investigated the Enzymes present in the leaf of Lantana Camara. (Journ. 
Ind. Inst. of Se. Vol. II, page 195.) The use of the leaves as a tea substitute 
is suggested. 

Morinda citrifolia—The writer (Trans. Chem. Soc. 1920 11? 561) 
shows that the root bark of Morinda citrifolia contains in addition to morin- 
one, rubiadin monomethyl ether and alizarine a-methyl ether. 
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ASTRONOMY 
BY 


GILBERT T. WALKER, CSI, MA, SoD., ERS, 
Director-General of Observatories. 


Solar physics —Researches in solar physics are carried on at Kodai- 
Kanal under the direction of Mr. J. Evershed, A description of the instru 
ments and of the routine work was given in last year’s xeport. The only 
change to be noted is the mounting of a 6-inch refractor for general use on the 
20-inch equatorial by Grubb received from Poona. 


SPECTROSCOPIC RESEARCH. 


A continuous series of sunlight and iron are spectra was obtained in order 
to test the constancy of the sun-are displacement. Confining attention to the 
region 4337-4531 and to lines that are not subject to pole effect in the arc, 
variations amounting to several thousandths of an angstrom are found in the 
sun-are displacement. ‘These variations are of two kinds (1) a general change 
affecting all the lines in the region studied, and (2) a change affecting parti- 
cular lines or groups of lines. Whilst measures of the distances between iron 
Tines in the sun and are spectra show that the variations of the second kind 
are generally due to a slight instability of the wave-length in the are there 
is some evidence that the solar linds are not absolutely stable. It has also 
‘Deen possible to demonstrate the small changes in wave-length in the lines of 
the iron are but all efforts to trace the cause of such changes by varying the 
aro conditions have failed. 





In order to test Einstein’s prediction of the solar displacement due to the 
sun’s gravitational field, Mr. A. A. Narayana Iyer has measured the displace- 
ment of the cyanogen bands near 3883 at the sun’s polar limbs. Fifteen plates 
of limb spectra and carbon arc, and ten plates at the contre of the disc give 
the following mean displacements of ten prominent triplet bands : 





2 jin angstroms in km/seo. 
Northlimb. 5 0. 4 + e+ 40-0061 047 
Southlimb. 2 ee eee 40-0088 +008 
Centro of dio. ee + +H OOMS | 083 


These values are, Nowever, much higher than those obtained by St, John 
for some reason which is not apparent, but they are supported by the follow- 


12 BOARD OF SCIENTIFIC ADVICE FOR INDIA, 1919-20. 


ing values for iton lines which, being free from pole effect and pressure 
shifts, are considered to be as reliable « test as the cyanogen lines : 


fin angstroms in kam/soe. 





Nothlimb. 5... ee 00000 +067 
Soothlimb. - . - - - + #0013 +001 
Centreot disc =. 8... es 400070 +047 


‘The general result is that the displacements are of the same sign and order 
of magnitude as that predicted by Einstein's hypothesis. ‘The displacement 
differs, however, with different substances and for different lines of the same 
substance; moreover, the displacement is not proportional to the wave- - 
length. Hence if the displacements are principally due to a gravitational 
effect, there must be some unknown modifying influence at work. 

‘The study of the displacements in the Venus spectrum were continued 
until May 1920. After a considerable period of immunity from drifting of 
the spectrum during an exposure as a result of the remedies mentioned in the 
previous report, this trouble reappeared fof a time but afterwards dis- 
appeared again. It was established that the drift was due to a rotation of 
the grating, presumsbly bya motion of the pier on which the grating is 
mounted caused by climatic changes. The measurements of the Venus 
spectra are still favourable to the hypothesis of the solar displacements being 
influenced by the earth, and unfavourable to the Einstein hypothesis. 

‘The evidence with regard to the rotatién of Venus commented on in the 
provious report is inconclusive since the effect observed maybe caused, in part 
atleast, by unequal illumination of the slit due tothe wandering of the 
image during on expostre. Owing to this uncertainty, the true rotation 
period of Venus is still undetermined. 

Photographs of sections of the sun’s disp have been made in the Ha region, 
and the region studied in the sun and Feare plates. It was found that the 
imegular displacements discovered in 1918 by superposing a reversed. posi- 
tive on a negative of the spectrum may bé observed at the centre of the disc, 

-but up to the present they have not been found very near the limb. It 
appears therefore that, unlike the displacements in the penumbree of spots, 
they may be due to movements normal to the surface, or having a component 
normal to the surface. 

A detailed study of the dark markings in Ha spectroheliograms has been 
‘commenced, chiefly with a view of determining their exact relation to promi- 
nences. A preliminary investigation has led to the discovery ot the following 
new features, which are forming the subject of’ bulletin now in the press. (1) 
‘The average direction of Ha dark markings changes from a direction nearly 
along a meridian in equatorial regions by inclining with the end which is nearer 
the pole more and more towards the east until in latitudes higher than about 
30°, the markings lie nearly along a parallel of latitude. This can be explained 
asan effect of the polar retardation of therate of the sun’srotation. (2) Dark 
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markings when neat the limb have almost invariably a bright margin on the 
side nearest the centre of the sun’s disc. The distance of the marking from 
the centre of the disc when the bright margin on the limb side begins to 
appear has led to the important conclusion that the dark marking does not 
generally reach to a level higher than about 10" above the chromosphere. (3) 
‘A narrow absorption strip at the base of prominences in profile at the limb is 
seen in more than 25 per cent. of the total number of prominences photo- 
graphed in Ha light and would appear to be typical of the majority of pro- 
minences when their base is exactly at the limb. This absorption strip has 
a width of about 6" and it is concluded that only up to this height is there 
sufficient hydrogen in the outer and cooler portions to effect absorption of 
light from the inner portions of the prominence. 

Some experiments have been made regarding the application of interfeto- 
meter methods to the study of displacements and a new method of using tha 
interferometer which can be applied to study the variation of wave-length 
across the sun’s diso is being made use of. 
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METEOROLOGY 
BY 


GILBERT T. WALKER, CSI, M-A., ScD., RS, 
Director-General of Observatories. 


Upper Air—Work with pilot balloons was continued throughout 1919-20, 
and at more stations than previously. Lahore had been started in March 1918, 
‘and in 1919 three new balloon stations began work at Akyab, Calcutta and 
Bombey, to provide information for the Air Board. The station at Khojak 
‘was closed in January 1919. These new aviation stations will be useful also 
2s an extension of the net-work of scientific balloon stations. * 

In Agra the results of all stations are tabulated, examined and reduced to 
‘the form of Kalf-monthly and monthly resultants. ‘This work was a good deal 

_in arrears, but headway was made towards bringing the results'up to date : 
much still remains to be done. 

Normal values of wind direction and velocity at various heights above 
ground for 5 stations, and about one year’s mean resultant values for 4 others, 
swere worked out in Agra. ‘This work is in the press for early publication for 
the use of the Air Board. 

A paper on“ Exposure of thermometers in India ” was written and is about 
+o be sent to press. e 

General Meteorology.—Owing to leave arrangements the numbers of 
the gazetted staff were as low as during the war years, and research was prac- 
tically at a stendstill.. 
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TERRESTRIAL MAGNETISM 


“BY 





GILBERT T. WALKER, CSL, M.A., ScD., ERS, 
Director-General of Observatories. 


Magnetic observatories.—Bombay (Alibag).—For a description of 
the instruments and of the routine work reference should be made to the 
Annual Report of the Director, Mr. T. K. Chinmayanandam. 

Magnetic Survey.—No. 18 Party (Magnetic).—Since the magnetic 
elements undergo very appreciable changes within a short space of time, it 
was decided to take observations at the repeat stations at intervals of every 
five years in order to obtain reliable values of the annual changes; hence 
the repeat stations, where observations were taken in 1914-15, were visited 
‘again in 1919-20. Three detachments were employed in completing the 
field-season’s programme, which comprised observations to determine the 
declination, dip and horizontal force at the 75 repeat stations in India, 
Burma and Ceylon, and at5 new stations which were selected this season and 
permanently marked, two being in Upper Burma, one in Lower Burma, one 
in Bengal and one in- Assam : these 5 extra stations were mutch needed for 
shaping the true course of the lines of annual change in these particular 
localities. Complete sets of observations were also taken at the Dehra Dun, 
‘Toungoo, Kodaikanal and Alibag observatories for the comparison of instru- 
ments. 

Publication of the results of the Magnetic Survey. —It is regretted 
that the publication of the results of the magnetic survey from 1901 to 1915 
and reduced to the epoch 1909-10, which was promised last year, will not be 
available before the coming year. Major R. H. Thomas, D.S.0., R-E., Super- 
intendent of the Trigonometrical Survey, who was formerly in charge of the 
Magnetic Survey, had adjusted the constants used in the computations of the 
horizontal force before he proceeded to Europe on military duty ; he has, on 
his return to the Department, considered it advisable to revise the constants 
of all the instruments employed in order to obtain a more accurate deter- 
saination by utilizing the additional data derived in recent years. It has now, 
therefore, been decided to compute the results with greater refinement, and, 
‘as observations have been taken this season at the repeat stations, to include 
all the recent observations end bring the publication up to the Ist January 
1920. 

‘The reduction of the observations of the detail survey will next be taken 
‘in hand and revised. . The results of the disturbed areas will then be studied 
to ascertain whether these areas reveal any prominent magnetic features. It 
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is doubtful, however, if any definite conclusions will be arrived at, as the re~ 
sults hitherto do not seem to indicate the existence of any centres of attrac 
tion. On the contrary, they are very conflicting and appear to show that the 
disturbances are ota purely local nature, depending entirely upon the unequally 
magnetized rocks hidden close below the grourid surface. 

‘The magnetic elements at observatories —The computation and. 
tabulation of the provisional values of declination, dip, horizontal force and 
vertical force for the three observatories (Dehra Dun, Toungoo and Kodai- 
kanal) for the year 1919 have been completed : the mean values of these ele- 
ments derived from all days, excluding those of great disturbances, are given. 
in the table below -— 
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" GEOLOGY 
By 


E. H. PASCOE, MA, DSc, F.GS, 
Officiating Director, Geological Survey of India. 


Stratigraphy —In the fossiliferous rocks recently discovered in the hills 
‘between Matiana and the Shali peak to the north of Simla nummulites were 
subsequently obtained, and Assilina spira has since been identified. This con- 
firms the age suggested by the facies of the rocks, which is that of the Subathu 
beds of Solan. ‘The sequence from the Shali limestone upwards through the 
fossiliferous beds to quartzites and slates of the Simla series has the appearance 
of being a conformable one. . There is a considerable amount of disturbance 
and oceasional inversion, and the true geological sequénce has not yet been 
fully established. ‘The matter is one of importance, as it may throw light on 
the age of the Shali and other similar limestones. 

An examination of the Lameta beds ot Jubbulpore district was made by 
Dr. C. A. Matley, who communicated the results to this Department. He 
divided the formation into five separate zones, and records that the succes- 
sion from the Jubbulpore'series through the Lametas to the Deccan Trap 
appears to be a conformable one. A number of parallel post-trappean 
strike faults affecting the Lameta beds were detected by him. 

Dr. Matley also discovered in the Lameta beds of Jubbulpore numerous 
remains of dinosaurs. These include various portions of the skeleton of . the 
great sauropod Titanosavrus indicus, Lydekker, and of the carnivorous 
(theropod) dinosaur allied to Megalosaurus. 

Geological Surveys.—The survey in the ferriterous belt of Bihar and 
Orissa was continued, as was also the general systematic survey of the Central 
Provinces. ‘The systematic survey of Mergui progressed during the year. A 
reconnaissance survey with tle Waziristan Field Force on the north-west fron- 
tier, and a similar examination of Mesopotamia, especially with regard to 
‘the oilfields of that country, were carried out. 

Economic Enquiries.—Investigations were made regarding the follow- 
ing minerals : bauxite in the central parts of the Peninsular area, chromite in 
‘the Zhob valley, coal in Tenasserim, iron in the Feudatory States under Bihar 
and Orissa, petroleum in Mesopotamia, soda in Sind, and sulphur in Baluchis- 
tan. 

Seyeral sites for dams were examined and reported on during the year, and 
‘the question of the water-supply of Quetta was gone into by Mr, Cotter 
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GEODESY 
BY \ 


Masor R. H. THOMAS, D.S.0., RE, 
Cfiviating Superintendent of the Trigonomerical Surory. 
‘The only Geodetic work done during the year consisted of Tidal Observa~ 


. tions and Previse Levelling ; no Triangulation was undertaken nor were any 
Pendulum or Astronomical Observations made. 


LEVELLING OPERATIONS. 


1. Levenuixe compLeren nx 1919-20. 
During the year 1919-20, the following lines of precise levels were run :— 


A—In the Punjab. 
‘(@) Ferozepore to Ludhiana (Revision). This line was originally levelled. 
in 1860-62. 
() Amritsar to Ludhiana (New). 
(0) In the Sind Sagar Dosb for the Irrigation Department. 
(1) From near Leiah to Shorkot Road Railway station. 
@) From near Khsirwala to near Wanbhacharan Railway station. 
‘The total distance levelled in the Punjab including branch lines was about 410° 
miles, (2) and (@) on the “Fore and-back ” and (c) on the “ Simultaneous” 
double levelling systems respectively. 


B.—In the United Provinces. 

Sitapur to Shabjahanpur by the Grand Trunk road. (Revision) The line 
was originally levelled in 1868-69. ‘The total distance including branch lines 
vwas 158 miles and was executed on a slightly modified form of “ Foreand back 
double levelling.” 
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C.—In Assam and Bengal, 


Silchar to Comilla vid Karimgenj and Akhaura. Including branch lines 
the total distance was about 197 miles, executed on the old system of Simul 
taneous double levelling. - It was originally levelled in 1911-12 and the revi- 
rion was undertaken to investigate whether any disturbance of the bench- 
marks had taken place during the Earthquake of &th July 1918, the epicentre 
of which was reported in the Records of the Geological Survey of Indis, Volume 
XLIX, Part II], 1918, to be in the Balisera Hills near Kalighat 3} miles South 
of Srimangal Railway station. It is to be regretted that the mark-stone of 
Charamani H. 8, which was connected by spirit levelling in 1911-12, and the 
location of which cannot have been a quarter of a mile from the epicentre, was 
destroyed by the earthquake and the pillar razed tothe ground. Thus nocom- 
parison of this point was possible. The knoll on which the H. 8. stood and 
the spurs immediately south of it bore deep fissures ziz-zegging down the hil 
sides. 








The G. T. S. Bench-marks north of and within a quarter of a mile of Sti- 
mangal Railway station, which was practically destroyed by the earthquake, 
show no subsidence, nor is there any evidence of regular disturbance West of 
Srimangal until the low range of hills 6 miles west of it and lying between Sat. 
gaon and Rasidpur is cressed. 3 of a mile north of Rasidpur Railway station, 
a tree bench-mark at Kamaichara shows practically no alteration ; a mile and 
a holf west of this the settlement of all Bench-marks begins. The settlement 
varies from I} inches to 9 inches according to the nature of the soil and type 
of bench-mark and continues uninterruptedly past Mirpur Dak Bungalow, Sha- 
istaganj and Shaliji Bazar up to a railway bridge 30 miles from Srimangal near 
Telegraph post No. 149-14 which shows practically no alteration in height (see 
table below). Thereafter eettlement is occasional but very small to Kamala- 
sagar beyond which no appreciable disturbance has taken place. ‘The bench- 
marks that have settled includé two of the embedded type, but unfortunately 
none on rock, which is situated some distance beneath the alluvial soil. 


Comparing results with plate 11 of the Report in the Geological Survey of 
India Records, as far as can be ascertained no settlement took place in the epi- 
central area or N-E. of the epicentral axis, but in the area between the 
epicentral area and Isoseist No. 2, West South West of the former, settle- 
ment up to 9 inches has occurred. : 


‘Those bench-marks situated on masonry above ground have generally 
been disturbed more than those embedded in the soil ; the latter however 
show distinct settlement. 


‘The following table shows the bench-marks disturbed in the area between 
Kamaichara and the railway bridge near Telegraph Post No. 149-14 mentioned 
above. 
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‘Taste IIL—REVISION LEVELLING. 
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IL System or Levenune. : 


Up to 1913 the system of levelling in use in the Survey of India was that 
knownas“ SintultaneousDouble Levelling” Inthat yearthesystem adopted 
by the International Geodetic Conference of 1912 and known as “ Fore and 
Pack Double Levelling” was adopted. 

Tthas been decided in future to carry out levelling under both systems and 
to divide the programme into two portions— 

a) Geodetic levelling of high precision. 
(®) Levelling of precision. 
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(a) Will be executed on the* Fore and back ” system for the new level net 
of India, which will intersect and be superimposed on the old adjusted net, A 
programms for the new net is being made out by which it is hoped to complete 
‘the field work in 20years. Inthemeanwhile all height values will be adjusted 
to the old net and published. When the new nets completed, it will be read- 
justed from its own records independently of the old net, which in turn will be 
readjusted on to the new net. : ; 

___ (®) Levelling of precision on the “Simultaneous double levelling” system. 
This method will be employed for all work not required for the new net— 
and will be executed of varying degrees of precision according to the require- 
ments of each line. It will be temporarily adjusted to the present completed 
net and will afterwards be readjusted to the new net, described in (a), 

Ibis hoped by separating the above two systems to include more levelling 
for other departments in the annual programme. 


TIDAL OPERATIONS. 


During the past year tidal registrations by means of automatic gauges have 
deen carried out at the following stations :— 

Aden, Karachi, Bombay (Apollo Bandar), Bombay (Prince’s Dock.), 
‘Madras, Kidderpore, Rangoon, Moulmein and Port Blair, 

All the tide gauges have worked satisfactorily, and there have been no se- 
rious breaks in the tidal registrations. 

All the tidal observatories were inspected during the year and the gauges 
were thoroughly overhauled and put in working order. 

In addition to the automatic tidal registrations at the nine stations named 
above, observations of high and low water on tide poles were taken during day 
light at Bhaunagar, Chittagong and Akyab, with the object of testing the 
accuracy of predictions which were based on tidal registrations taken many 
years ago. ji 

‘The Director, Inland Water Transport, Basrah, has continued to supply 
this Department with tidal observations taken on a tide pole at Basrah, 
On the basis of these observations data for the preparation of tide tables for 
Basrah for the year 1920 were prepared and supplied to the National Physical 
Laboratory in England. The predictions were received from the Laboratory 
in January 1920 and supplied direct to the Director, Inland Water Transport 
and Port Officer, Basrah, and the Director of the Royal Indian Marine, Bombay, 
in January 1920. 

Data for the preparation of tide tables for Basrah for 1921 were despatched 
to the Director, National Physical Laboratory in December 1919. 
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BY 


©. C. CALDER, B.Sc., B.So. (Ack), FLS., 
Officiating Director, Botanical Sureey of India. 


General —With the Director and Economic Botanist both absent for a 
considerable part of the year the work of the Survey had to be restricted to 
meeting the wishes of collectors throughout India and Burma who depend on 
the institution at Sibpur for botanical information concerning their local 
fioras. No touring or field work was possible beyond what the writer 
was able to associate with Cinchona duties. Opportunity was taken to collect 
materials for a revision of Gamble’s list of trees, ete., of the Darjeeling 
District, particular attention being paid to a checking of the native Lepcha 
and Nepali names. : 

Research work of a systematic nature continues, however, to receive the 
attention of the various botanists, both official and unofficial, whose papers 
have been noted in former-reports. Mr. H. H. Haines has described and 
arranged the much confused Indian species of Carissa, Mr. Gamble has 
raised the number of known Indian Mimosas from three to seven with figures 
‘and full descriptions of the new species and a useful key to their determination. 
‘The synonymy and taxonomic position of Dioscorea sativa has been dealt with 
in an exhaustive manner by Sir David Prain and Mr. I. H. Burkill. Mr. 
‘T. A. Sprague has had the genera Dolichandrone and Markhamia under revi- 
sion. Prof. Fyson has published a short resumé of a paper on Briocaulon 
still to appear in the Records while Me. Sedgwick has contributed several 
notes and articles to the current botanical literature of the year including an 
article on his views as to the uses of the term ‘ variety ’ in systematics, 

Eastern India—Dr. Annandale has contributed about 200 specimens 
from the Chilka lake region. He has under preparation a paper dealing with 
the biology of the lake and has had the aid of officers of the Survey i the 
working up of the botanical list which is to form part of the paper. 

‘The most important botanical work dealing with Eastern India has been 
the examination at Kew of the material collected during the Abor Expedition. 
‘These plants have been under examination by Mr. Burkill and other experts at 
home. Some twenty species new to Science have been described from Abor 
land. These cover @ range of natural families but probably the most import- 
ant additions are the new Begonias described by Mr. Dann, some of which 
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may prove to be useful horticultural plants. Mr. R. 8. Hole has added a. 
new species of Zzora from the Yatnethin District of Burma, Mr.-C. E. Rogers 
a new mangrove species—Brouguiera Hainesii from Mergui and Dr. Stapf a 
new Aconite from the Eastern Himalaya. 

Northern India.—Prof. Kashyap continues his analysis of the distri- 
bution and descriptive morphology of the Himalayan liverworts, The 
‘Myxophyceae of Lahore is dealt with by Mr. 8. L. Ghose and theflora of Persian, 
Baluchistan and Makran by Blatter and Hallberg, Twonewspecies—Schefflera 
Bengalensis and Rosa Saundersiae—have been described from Northern India.. 

Western India.—The Journal of the Asiatic Society contains an inter~ 
esting paper by Drs. Annandale and ‘Carter on the vegetation of Seistant 
‘The introductory part deals with the vegetation from the Ecological stand- 
point and the systematic list contains useful notes on the distribution and 
local names of the species mentioned. An analysis of the flora of the Indian 
desert of Jodhpur and Jaisalmer is being undertaken by the Rev. E. Blatter 
and Professor Hallberg. ‘The physiological anatomy of the desert plants of 
Rajputana—the work of Mr. 8. A. Sabnis—is appearing in the new Journal of 
Indian Botany. ‘The Alysicarpi of Western India have been taken up by 
‘Mr. Sedgwick. 

Southern India.—Mr. Gamble lias been able to issue the third part of 
his flora’ of the Madras Presidency. The part deals with the flora from Legu- 
minosae-Caesqlpinioideae to Caprifoliaceae. The new species are appearing 
under Decades Kewensis in the Kew Bulletin. Some twenty species new to 
Science have been described including five new Oldenlandias and five Meme- 
cylons from the Wynaad, Nilgiris and Travancore.’ Professor Fyson has had 

some interesting finds of little known plants in the Pulneys, These are species 
of Heterocarpus which have remained practically unknown since Wight’s 
time. The reason for certain variations in the floral coloring of these plants 
is referred to in a note in the Journal of Indian Botany. a 

Economic.—The initiation of the scheme for Cinchona Cultivation in 
Burma has been the most important economic work of the year. The scheme 
is at present, and must remain for some time, in an experimental stage. So 
far proof has been obtained that, even under very adverse conditions of 
climate, the seedling stage of Cinchona can be: successfully got over, but 
the real test for Cinchona in Burma will not come till it is put out to open 
conditions. Information relative to the rainfall and general weather condi- 
tion of the Reserve is being accumulated. 
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BOTANY. 
IL—ECONOMIC BOTANY. 


Part I.—Agricultural Botany 
BY 


G. P. HECTOR, MLA., B.So., 
Officiating Imperial Economic Botanist 


‘The present report deals with the progress in Botany as applied to Agri- 
culture during the year ending June 30th, 1920, and as in previous years will 
deal with the staple crops in order. 

Cotton. —The most important work reported during the year is that of 
Burt, who has completed the survey, examination and selection of the 
Bundelkhand cottons, and has in preparation a Bulletin dealing with the 
results, of which the following is a brief summary. . 

* ‘The principal commercial cottons of this tract were collected in 1912 and 
1015, grown at Cawnpore, and sorted out, and a number of pure lines isolated 
and tested for yield, ginning percentage and spinning qualities. “The strain 
finally selected has been widely tested, is an excellent yielder and gins 36 per 
‘cent, (as compared to 33 average), whileithhasa staple of about {ths ofan inch, 
as compared to 4” to 3" for local Desi. It is reported by two Cawnpore Mills, 
who have done spinning trials, to be superior to thesbest Bundellchand cottons 
and to be the best Desi cotton they have handled. In 1919 cotton from the 
1918 crop spun 18s warps and 20s weft, as compared to 10s from ordinary Desi. 

+ Te was valued in Cawnpore as woith 10 per cent. more than local Desi cotton 
of the best quality. In Bombay it was valued much higher. In 1920 this 
‘cotton was reported in Cawnpore to be very good for 16s warp even at the 
worst season of the year, and the general opinion of Cawnpore spinners is 

-thatit will nd its place on themarket on the same basis as several of the finer 
cottons from Central India now sold as Oomras. 

Selection work is now complete and pure seed for 1,000 acres is being 
distributed this year. ; 

Sugarcane—Barber (International Sugar Journal, November 1919, 
reprinted in Agr. Jour. of India, XV, III, pp. 334-340) has continued his account 

+ ofthe growth of the sugarcane. Ina previous article he dealt with the 
growth of the plants from planting of the seed to the stage when the cane 
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appears above ground, while in the present he deals with the whole subsequent 
growth in the cane field. 

As reported by Venkatraman, the outstanding feature of the work of the 
Sugarcane Breeding Station, Coimbatore, during the past season, has been 
(1) the great number of crossed seedlings raised during the year, a number 
which has beaten all previous records and (2) the increasing knowledge which 
the Station is acquiring of work in Northern India, This information is sum- 
marised in Pusa Bulletin No. 94. The behaviour of the seedlings distributed 
to Northern India farms is yielding valuable data as to the lines on which 
the breeding work should progress in the future. Examination of Coimbatore 
seedlings has shown that as far as growth is concerned they are satisfactory ; 
and in the future, greater attention than hitherto will be devoted to other 
characters, such as early maturity and sucrose content. The last batch of 
seedlings distributed is said to have 1 to 2 per cent. more sucrose in the 
juice than those of previous years. In Northern India, early maturity is of 
‘great importance, as some of the distributions already made, gave compara- 
tively poor results at time of harvest, not because of the poor quality of the 
seedling, but because of its being unripe at harvest time. ‘This was especially 
so at Gurdaspur, where Coimbatore seedlings showed an easy increase. over 
Jocal varieties in tonnage. 

In the Agricultural Journal of India (XV, IL, pp. 178-80) Venkatraman 
gives a useful account of the method of packing seed sugarcane for transport. 
Kulkarni (4gr. Jour. of India, XIV, V, pp. 791-96) gives a further account of 
experiments and improvements in the méthod of planting sugarcane, and 
concludes that the most uniform crop can be obtained by the single eyebud” 
method of planting, with the eyes pointing upwards, and by the removal 
of tillers. 

Rice.—In Bengal, selection work hascontinued, and a number of strains, 

both simple selections and strains from crosses, are under observation. Special 
attention is being paid to the selection of early types for the Western Districts. 

In Madras Parnell has continued his work on the lines of previous years. 
A large number of simple single plant selections from high-yielding strains, 
together with pure strains derived from crosses, have been tested for yield, 
and many show a large improvement on local varieties. 

In Tanjore a pure strain from a local’ variety has yielded, consistently for 
3 yeats, 16 per cent. higher than the original farm strain. 

‘Work on inheritance of characters has continued, and the factors deter- 
mining a large number of characters have been determined and shown to fall 
into a number of “linkage” groups. In a paper entitled “Experimental 
Error in Variety Tests with Rice”, Parnell calls attention to the large 
experimental error involved in much of the work published in India,, and 
figures are given, for the combined results of four of the principal crops, 
showing 13°5 per cent. as the Probable Error of the difference between any 
‘two plots. 
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For ordinary work on rice in Madras abéut the same figure was obtained, 
‘put this was very considerably reduced by using plots of along narrow shape. 

‘The results of experiments on different methods of conducting variety 
tests are given‘and the method adopted on the Paddy Breeding Station at 
‘Coimbatore is described. It is shown that the use of strips 50’ x4’ reduces 
the Probable Error of the difference”between two to about 6:6 per cent., and 
that with about 8 to 12 repetitions it should be possible-to work to about 
2 per cent. 

Indigo —A full account of work done on indigo at Pusa by the Howards 
Jias recently been submitted for publication and will shortly be published. 
‘According to the Howards wilt isnothing more than theeffett of water-logging, 
‘and consequent lack of aeration. When there is heavy and continued rain- 
fall, the water-level rises and the soil becomes water-logged, the air supply 
‘to the growing roots and nodules of the plants is cut off, and the roots, conse~ 
quently, cannot thrive. Hence the new roots and nodules begin to die off 
‘below and wilt appears above. 

Evidence of this has been obtained by growing indigo plants in cemented 
lysimeters, provided with drainage openings. In cases where the openings 
were closed all the plants in the lysimeter got wilt, even when growing in soil 
which was tich in phosphate, and those with free drainage all escaped, even” 
when they were growing in a soil poor in phosphate. 

By systematic examination of the roots, itis found that the nodule and new 
root-formation begin in April, but up to the break of the rains their formation 
isvery slow. Soon afterwards, they begin to grow quickly. “When the water- 
level begins to rise, new roots and nodules are formed towards the surface, - 
and the older, lateral roots begiii to change their direction, turning upwards, 
till by the end of July their tips reach very near the suriace of the soil, and 
almost all new roots and nodules are found in the upper three inches. Weak 
plants which cannot form new roots in the upper soil, quickly get wilt. In 
all cases of wilted plants, nodules have been found to be absent and new 
roots very few. . “4 

‘As a result of Mr. Howard’s investigations, five types of root-development 
have been recorded = 

(a) Early bush type, with all laterals at right angles and near the surface. 
(®) Barly vertical type, with all laterals near the surface but pointing 
down. 
(c) Late bush type, with laterals at right ‘angles, both near the surface 
and extending to some depth. 
(@ A similar type to (c), but with laterals pointing downwards. 
(e) No side branches, but tap root only. oe 
‘Type (a) has been found much less subject to wilt than the others, and in 
the 1919 root examinations, every case of wilt examined was found associated 


-with deep rooting. 


ECONOMIC BOTANY—AGRICULTURAL. 1 
Tt is hoped bya system of mass-selection to produce cultures showing such, 
desirable qualities as earliness, surface-rooting and free branching, and thus 
to bring the crop back to a type which will thrive in the conditions of Bihar, 
giving good yields of both seed and leaf, and showing high resistance to wilt. 


Opium.—Leake and Annett have published a summary of their work on 
the production and improvement of Indian Opium (Agr. Jour. of India, XV, II, 
March 1920). This work arose out of the failure of the supply of medical 
opium with the entry into the war of Turkey and Bulgaria, and its object 
‘was to increase the morphine content of Indian opium up to the standard 
required for medical purposes. ‘The investigation has been both botanical 
and chemical. Large numbers of samples of seed were procured from all 
localities where the opium poppy is grown, and pureline cultures started. 
Subsequent chemical analysis proved that the racial diversity in morphine 
content was large, ranging from 6 per cent. iit some races to as much a8 20 per 
cent. in others. 


Fibres.—In Bengal Finlow and Hector have continued the investigation 
of chlorosis in jute, ‘The inheritance of the character is being studied and the 
connection between chlorosis and root-formation is under investigation. 

At Cawnpore, Burt reports that experiments with flax, both with imported 
English seed (Dutchchild) and Japanese seed, have given satisfactory results, 
‘confirming previous reports that flax can be profitably.grown in the canal 
tracts of the United Provinces, provided capital will come forward to under- 
take the financing of the crop and the retting, scutching and marketing. 


Fruit.—Robertson Brown has published an interesting paper relating 
to the effect of various stocks on the orange. (Bulletin No. 93, Agr. Res. 
Inst., Pusa, 1920.) As a result of his experiments he concludes that in North- 
‘West India, the “rough lemon,” “‘khatti” or “Kharna” gives greatest 
vigour and fruitfulness-to the Malta, while the “ sweet lime,” “ mitha” or 
“sharbete ” is suitable for the Malta in small private gardens only, where 
a, dwarf tree with but few fruits is desired. On the other hand, the 
“sweet lime” is in almost all respects the best.stock for the Sangtara, 
‘The stock and scion influence each other profoundly in producing vigour 
and fruitfulness,-and in developing colour, shape, size, quality, flavour, 
Deauty and seedlessness. 

‘The same worker also gives an account of the successful introduction of the 
European Olive into the North-West Frontier. (Agr. Jour. of India, XV, II, * 
150.) Trials of the Olive at Tarnab have shown that the foreign species 
grows and bears well and early under irrigation, despite the high temperature 
and early rainfall. At five years of age, several of the Tarnab trees yielded 
up to 20 pounds of fruit, and at eight years many are now producing 100 
to 120 pounds of good fruit. 

In Bombay, Burns has continued his work on fruit, mainly on mangoes, 
-citrus fruits, guavas and plantains, Great progress has been made in bringing 
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‘mangoe stock into condition for grafting much earlier than can be done by 
local methods. ‘The whole of the work on mangoes has been embodied in a 
book entitled “ The Book of the Mangoe” by Dr. Burns and Mr. S. H. Prayag, 
shortly to appear from the Government Press. In citrus as in mangoe, Burns 
has been able to reduce the length of time the stock takes to be ready, 
and the length of time the finished budded plant requires. The drying of 
‘the banana has also been most successfully accomplished, a product of excel- 
lent colour, taste and keeping qualities being manufactured. An account of 
this work is given by Burns in the Agr. Jour. of India, XV, 1820, p. 166. 

Miscellaneous.—Important work on the study and improvement of 
grass-land is being undertaken in Bombay by Burns. Experimental plots at 
Ganechkhind have given excellent results, anid the species that prefer differ- 
ent kinds of land are being classified secording to these preferences. A new 
area at Kalas of seven acres of the worst possible Deccan land has been taken 
up in order to determine whether the grass of such a spot can be improved. 
Similar studies are in progress at Chharodi, Tegur and Poona. 
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Part II.—Forest Botany 
By 


8. B. HOWARD, B.A. 
Officersin-charge, Forest Botanists Office. 


1. Occology of Sal and Soil-Aeration.—The results of invéstigations of past 
years will appear shortly as a Forest Record. Further investigations are in 
Progress at Dehra Dun. Owing to the poorness of last year’s seed crop the 
work was considerably hampered but this year a better crop was obtained and 
all necessary sowings have been completed. 

2. Forest Grasses—Experiments on the cropping of Ulla grass (Anthistiria 
gigantea) for paper pulp were continued on the previous lines in the Pilibhit 
division of the United Provinces. 

3. Spike disease of Sandal and Zizyphus.—Inoculation experiments are be- 
‘ing continued in Debra Dun and investigations continue in Madras and Coorg. 

4, Mycology.—The root diseases of sal and sissoo, Polyporus Shores and 
Fomes Incidus are being studied and investigations into the cause of “red- 
‘wood ” in Spruce have been commenced. * 

5. Systematic. —Large numbers of specimens were received from Forest Ofi- 
cers for identification chiefly in connection with the preparation of descriptive 
lists and local floras. During the year 131 specimens were identified here 
‘The work has incidentally brought to light species of the following genera 
which are probably new and descriptions of which will be published when veri- 
fied—Berberis, Corydalis, Diospyzos and Hopea, 

6. Publications.—During the year the following publications appeared :— 

Gupta, B.L.—New Indian Species of Forest importance, Indian Forester, 
Vol. XLV, pp. 388-392. ; 

Hafiz Khan, A—Red wood of Himalayan Spruce (Picea Morinda, Link), 
loc. cit.. pp. 496-498. 

Hole, R. S—Note on Hopea canarensis, Indian Forest Record, Vol. VII, 
Part TI. 

Hole, R. 8.—Note on Ixora Butterwickii, loo. cit,, Vol. VII, Part IV. 

and the following paper by Mr. R. S. Hole is in the press :— 
Note on the Regeneration of Sal Forests. 
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BOTANY. 


I1—ECONOMIC BOTONY. 


TI.—Mycology 
by 
W. McRAE, M.A., B.So,, F.LS., 
Officiating Imperial Mycologist, Agricultural Research Instit 





» Pusa. 


‘The following is an account of the chief investigations at Pusa during the 
year :— 

Black band disease of Jute—The research work on this diseaso whioh, 
is caused by Diplodia Corchori was carried out by Dr. Shaw. In 1919 the 
state of the Jute crop in Bihar was similar to that in 1918, ‘The attack we 
light and a considerable portion of the seed crop having been sown late was 
invariably clean and healthy. Nor was the incidence of the disease in eastern 
Bengol at all heavy. Observation showod that both the red-stemmod varieties 
of Corchorus capsularis and also Corchorus olitorious were’ subject to attack 
though not to the same extent as the common green stemmed variety of the 
former species and confirmed the fact that only stems of a certain size and 
miturity are susceptible under ordinary field conditions, Infection experi- 
ments on plants in pots and in the field confirmed this, It was also proved 
that the dissemination of the disease does not take place td any appreciable 
extent through spores mingled with the jute seed so that steeping the seed 
before sowing in a solution of copper sulphate is to be discontinued, 

Diseases of temperate fruits.—Work on these was done in Kumaon 
and Peshawar. ‘The apple mildew (Podosphaera) spraying series included a 
test of homo-mado lime sulphur, Berger's ime sulphur and Burgundy mixture, 
lead arsohate being added in each case, ‘The trees stood even the “ winter ” 
strength of lime sulphur successfully and the experiments showed that an 
application of this fungicide mado at the proper time will largely control the 
disease. Berger's mixture proved very satisfactory and simple to use. 
Further experiments with iron sulphide are, however, required before deciding 
on lime sulphur as the routine treatment. For the branch blister and apple 
cracking disease (Coniothecium chromatosporum) the same three-spray’ were 
used with good effect for two of them bub Burgundy mixture caused so much 
damage to fruit and leaves as to be largely a failure. ‘his is in conformity 
with recent work with thie mixture in English orchards, There was little of 
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-the fly speck and sooty blotch disease (Leptothyrium Pomi) present but the 
-trees sprayed with lime sulphur and Burgundy mixture had certainly less 
‘than the others and injury from the latter spray was again marked. Peach 
‘leaf curl was entirely controlled by all three sprays, 

Potato storage rots.—A series of experiments was conducted at Sial- 
kot in collaboration with the Punjab Department of Agriculture, In storing 
potato tubers a two-storeyed well ventilated house was selected and fumigated 
with sulphur vapour. ‘Two sorts of tubers were selected (a) from fields where 
potatoes were grown as ordinary routine crop (B) from fields where potatoes 
were grown for the first time. ‘The seleoted potato tubers were then put into 
sterile gunny sacks and fumigated with petrol vapour for*24 hours. - Some 
of these fumigated potatoes were stored (1) in dry sand (2) sacks, loosely 
packed (3) on racks made of wooden battens, The rest of the fuiigated 
potatoes were treated in corrosive sublimate solution (1 in 2,000) for 1 
hour and afterwards taken out and dried and were stored exactly in the 
above manner. The experiment lasted di ing May and June, 1919. The 
year being exceptionally trying on account of the excessive heat, potatoes 
started rotting very soon and in every case the bulk of the potatoes became 
rotten. These results bear out the conclusion previously come to that the rot 
is primarily a result of excessive temperature. 

Root rot on cotton.—On a visit to Lyallpur Dr. Butler came to the 
-conclusion that the root rot of cotton which occurs sporadically through most 
of northern and western India, is a non-parasitic one which is associated with 
some unknown soil condition. 

Cereal diseases.—Species of Helminthosporium were found commonly 
attacking maize, jowar, bajra, rice, wheat, oats, barley and sugarcane. In 
every case the chief attack is on the leaves, and excepting the stripe disease 
of barley the symptoms are on the whole very similar. ‘The parasite concerned 
was isolated from each of the above hosts and grown in pure culture for com- 
parative study. Wheat was found to have a considerable range of forms on 
it in different parts of India. They appear to be related to H. teres Sace. 
On rice the common species appears to be H. Oryeae Hori, previously described 
from Japan. H. turcicum Pass. occurs on maize and jowar but freely grows 
also on wheat, oats, barley and sugarcane. It does not attack bajra end only 
rarely attacksricé. ‘The species on sugarcane and rice attack all the hosts on 
which they have been tried whereas the wheat and barley species give 
rpciprocal successful results. An allied genus, Acrothecium, is parasitic on 
several of the Gramineae and one species attacks bajra at Pusa somewhat 
severely. It is a new species, which has been named Acrothecium Penniseti. 
‘The attack is on leaves, leaf sheaths and ears, the leaf form being the com- 
monest but the ear attack probably doing most damage. The spikelets are 
attacked in clusters and the grain aborted. Itis a vigorous parasite and can 
attack maize ears but not leaves, while jowar is immune. A second species, 
Acrothecium lunatum Wakker, is common at Pusa ou maize and jowar, as well 

o2 
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as on several wild grasses. It appears to do a good. deal of injury to the 
male inflorescence of the former, where it’ is sometimes associated with 
Aorothecium faleatum Yehon, but it is only a weak parasite on jowar. It 
is capable of attacking young leave of bajra to some extent, Another 
form is found on rice. All these are being studied in pure culture. . 


Other Scientific Departments. 

Madras.—Blast of the rice plant caused by Piricularia oryzae was found 
in several other districts but nowhere epidemic on a large scale, On Elptisino 
coracana, however, a similar disease caused by a species of Piricularia caused 
serious, damage in Coimbatore district, the value of the loss probably exceed- 
ing a lakh of rupees. ‘This fungus has not hitherto been recorded on this 
crop. Species of Piricularia were also found on Setaria italica and on wheat. 
‘The results of many infection experiments show that a culture from any: one 

+ of the four host plants, Oryza sativa, Bleusine coracena, Setaria italica and. 
Panicum repens will affect its own host but’not the other three and that all 
will infeot wheat’and barley. Infection experiments on other grasses have 
80 far proved to be negative. In nature a case has been observed whore a 
severely infected crop of maturing Eleusiné coracana caused the infection of 
‘ young wheat crop. 

Ephelis oryzae causing sporadic damage to the rice plant has not yot been 
got to cause infection artificially, An Ephelis has been found on Panicum 
Crusgalli andon P. stagninum and on Ephelis associated with a Balansia on 
P, distachyum and P. javanicum, 

The bud rob of palmyra palm was considerably less in the Godavari and 
Kistna ‘districts this year. During December and January after the rains, 
where hititerto a large number of deaths had occurred, there wore very few 
diseased or dead trees apparent in the infected area though the staff had 
stopped the actual cutting operations in November and was concentrating on 
‘8 publicity campaign before the introduction of the Pest Act in March. ‘There’ 
is considerable hope of the disease being reduced to a small minimum. In 
Madura district grape vines were sprayed with Bordeaux. mixture against 
mildew with profit. ‘The vines were kept under observation for a year before 
work was started, ‘The value of the sprayed crop was on the avetago eight 
times that of the previous year and in some of the unsprayed plots this year 
the produce was wholly destroyed. 

Coconut palms in various localities were operated on for bleeding disease 
by excision of the diseased tissue and afterwards flaming and tarring the 
exposed surfaces, Further observation of these-and of trees operated on in 
previous years showed that the treatment was effective, 

Mysore.—Black rot of coffee [caused by Corticium Koleroga (Cooke) 
YV. Hohnel]. Two alternate host plants have been found for this important 
fungus in the neighbourhood of Coffee estates. One of these belongs to the 
Rubiacone, the other to the Oleaceae, ‘The question of transfer of the disease 
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from one host plant to another is under investigation. A disease of the 
pods of Ricinus communis was observed for the first time, ‘The fungus, a 
Sclerotinia, was obtained in pure culture. It appears to be identical with 
Sclerotinia ricini xeoently reported from America. A Pythium diseaso of 
‘Turmeric Cureuma longa apparently identical with Pythinm Butleri recently 
described by. L. S. Subramaniam as attacking Ginger, eto, is under 
investigation, ® 

Bombay.—Experiments have shown that the tambera disease of potato is 
caused by a mite that could easily be controlled by sulphur treatment and 
that this mite causes the leaf-curl of the chilli plant. The black rot of 
potatoes ascribed in last year's report to Rhizoctonia has been found to bea 
heat effect, ‘The tambera disease of citrus, hitherto thought to be scab, is 
also due to a mite. Thestandardand Dwarf strains of the American milo 
variety of Andiopogon sorghum were found to be resistant to grain smut 
(Sphacelothece Sorghi) but not to loose smut (Sphacelotheca cruenta). 
Mildew on Cumin ciminum has been completely controlled by spraying with 
Bordeaux mixture. The campaign against Koleroga disease of Arecanuts 
was continued axl the branches of 20,000 trees were sprayed. 

Bengal.—The control of ufra (Tylenchus angustus) on rice,was continued 
by burning stubble and by observing the early varieties known as Digha Dhans 
that escaped the disease, : 

Central Provinces.—To check cotton wilt heating the soil has on occa~ 
sion shown marked effect but the general results are said not to be very con- 
clusive. A few strains of rust resistant wheats and wilt free cottons have 
Deen isolated. 

Bihar and Orissa.—The fungus causing wilt of linseed w: 
considered to be Fusarium lini, 

Indian Tea Association.—Mr. Tunstall, Mycologist to the Indian Tea 
Association gave special attention to Brown blight (Glomerella. cingulata) 
and Grey blight (Pestalozzia These), ‘The fructification of thread blight 
‘was observed and sent to Kew for identification. Spraying tests with lime 
sulphur, Bordeoux mixture, and Burgundy mixture were made in Darjeeling 
against blister blight (Exobasidium vexans). Plots of 200 badly blighted 
‘bushes were sprayed at intervals ofa week and the blighted leaves were weighed 
to give a measure of the intensity of infection. ‘The Burgundy mixture was 
much the most efficient, 


studied and 
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AGRICULTURAL BACTERIOLOGY 
BY 


J. H. WALTON, M.A., B.So., 
€fioiating Imperial Agricultural Bacteiologist 


WORK AT PUSA. 


Soil Biology. 

Nitrification, —Investigations of the nitrification of cowdung, cow urine, 
and sheep fold manure were carried out and a paper on the subject was read 
at the Indian Science Congress, Nagpur, 1920, by Mr. Joshi, In the case of 
cowdung it was found that when added in the fresh state, no nitrate acoumula- 
tion.took place, but whenadded after storing, under either aerobic or anaerobic 
conditions, about one-third of its nitrogen was converted into nitrate, ‘The 
nitrogen of the urine was rapidly converted into nitrate in the soil, ‘The 
inhibiting effect of excess of carbohydrate on nitrification was shown by the 
results obtained when straw was added with the dung or utine. The losses of. 
nitrogen that take place during storage are being furtherinvestigated. 

Observations of the effect of these manures on the crop yield of oats in 
pot culture showed the growth of the plant to correspond to the amount of 
nitrate formed in the nitrification tests, but where a bad physical condition 
was produced in the soil, the yield was smaller than that expeoted from consi- 
eration of the nitrate figures, 

Oats were grown in both pots and plots to which roots, stems, and leaves: 
‘or the whole plant of dhaincha and cowpea were added. ‘The crops obtained 
corresponded to the nitrate formation obtained in the laboratory nitrification. 
tests with these plants and their parts, 

Study of the wide variations in the accumulation of nitrate during the 
decomposition of various oil cakes in Pusa soil tend to the conclusion that: 
they are due to the differences in the relative proportions of carbohydrate and. 
nitrogen in the cakes. The oil content had very slight influence on nitti- 
fication and the addition of such materials as cellulose, filter paper, sawdust, 
starch, cane sugar and glucose to cakes rich in nitrogen, retarded the accumula- 
tion of nitrate, Further, in the cage of Mahua cake, no nitrate was found 
after eight weeks’ incubation, except when the cake had previously been 
fermented. 

‘The nitrogen content of soil under fallow and growing crops was studied. 
Bhth nitrate and organic nitrogen content of the cropped plots were lower 
toan those of fallow plotsand the differences were greatest during the period of 
most active growth of the crop. 
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Biological Analysis of soiis—Biological analyses of soil from an 
abandoned coffee estate in Mysore were carried out. 

Nitrogen fixation.— Experiments on the effect of the accumulated pro- 
uots of its metabolism on-the nitrogen fixing power of Azotobacter are being 
carried out, So far it appears that these products appreciably lower the 
amount ofnitrogen fixation. 

Numerous colonies of actinomycetes have invariably been found growing 
on Ashby’s Mannite Agar plates, inoculated with a. dilute ‘soil suspension. 
‘Twelve species were examined for nitrogen fixing power. Only minute gai 
were recirded, but as this group of organisms is one of the most abundant in 
soil, their accumulated effect may be of considerable importance, and further 
investigations of their activities are being taken up. 

Seven soils, two from Pusa and five from Mysore, were examined for nitrogen 
fixation under anaerobic conditions. In liquid cultuze gaing of up to 65 
Mgms. nitrogen per gram dextrose were obtained. Sugarcane megasse has 
proved an admirable medium for the growth of nitrogen fixing organisms, 
and its nitrogen content after inoculation with mixed cultures of nitrogen 
fixing organisms rose from 0-27 per cent, to 1°3 per cent. in two months. 





Indigo. 


Owing to the short rainfall and backward condition of the plant no experi- 
ments in manufacture have been carried out since those mentioned in the last 
report. 

Pure cultures of indican hydrolysing bacteria were maintained in the 
laboratory ; the culture In 10, the most’ efficient, isolated three years ago, 
has lost none of its efficiency in that period. 


Sterilisation of Water: 


Investigations on this subject were continued, and supplies of the steriliser 
(E.C.) were manufactured for the weekly disinfection of the wells on the estate. 

Two to three per cent. of available chlorine was found to be the maximum 
possible obtainable with economy of current consumption, and in higher 
concentrations stability rapidly diminished. - 2:5 per cent. is the optimum 
aimed at for economy in production and stability of the product. 

Stability’ tests showed that solutions of this strength could be made 
stable for six weeks at plains temperatures (30° C.) and for six months.or 
more at hill stations (20°-22° C.). 


Work in the Provinces. 


Punjab.—The effects of green manuring of sendy and olay soils are being 
studied. It has been found that green manure gives better results in both 
types of soil than the addition of available nitrogen in artificial manure equal 
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to that added to the soil by green manure,” By green manuring, the yield from 
4 sandy soil on the limit of cultivation has been raised above that of fertile, 
heavy soil. Work on the correlation of nitrogen fixation with seasonal factors 
and cultural practice was continued. In the reports published up to date no 
obvious correlation was found between quantity of rainfall and extent of 
nitrogen fixation. Correlation between good cultivation and nitrogen fixa- 
tion was supported by the results obtained on the Hansi and Lyallpur farms, 
but not by those of village cultivation at Kaithan, Hoshiarpur. 

Madras.—Work has been done on fermentation, ammonification and 
nitrification of organic manures, and on the influence of fermenting organic 
matter on the solubility of mineral phosphates.” ‘The experiments, however, 
have not been completed, 

Central Provinces.—Biological analyses of the Bhata soil were carried 
out. The poor growth of leguminous crops in the newly cultivated Bhata 
soil appears to be due to want of phosphoric acid and scanty formation of 
nodules, The growth is improved by application of cake and inoculation 
with nodule bacteria, : 

‘Work was also done on decomposition of organic and green manures under 
various conditions, but is nof complete. 

‘No work on bacteriology has been reported from any other province, 

Indian Tea Association (Assam).—Biological analyses of several acid 
soils were completed. Particular attention was paid to the influence of the 
variation of water-content, and the discovery of the optimum water content 
of each soil, 
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FORESTRY, 


1.—SILVICULTURE 
BY 


8. H, HOWARD, B.A, 
Silviculturist, 


Statistical work in typical forést crops—The more accurate 
methods of measurement and the improved forms for recording, approved 
by the Board of Forestry in 1919, have been introduced in all measure- 
ments of crops this year. ‘The conversion of the previous measurements, 
made by girth, into diameter measurements has taken up considerable 
time more especially as it was first necessary to find constants for converting 
‘the one to the other so as to climinate the error introduced by the girth 
measurement. It appears that for sal (Shorea robusta) and deodar (Cedrus 
Deodara) to obtain the average of two diameters at right angles from a given 
measurement made by girth it is necessary to multiply by the constant 
“3119 and to convert volumes measured over girth and caloulated by the 
quarter girth formula into volumes from two diameters at right angles and 
calculated by thé r* formula, the quarter girth volume must be multiplied 
by the constant 1-2224 and not 1-2727—the ordinary conversion factor when 
‘the original measurements are made in on identical fashion, ic, either by 
diameters or by girths. 


‘The introductidn of the newer methods will, it is hoped, shorten consider- 
ably the time necessary for the production of reliable yield tables besides giv- 
ing more accurate results, From measurements made this year on sal and 
deodar it is considered that measurements made by girths gave e resulting vol- 
ume on the average about 4-5 % larger than that calculated from two diame- 
‘ters measured at right angles. 


During the year 26 existing sample plots were remeasured and 7 new ones 
inaugurated by the Central Institute. 


In addition to crop statistics Mr. Trevor has recently published single tree 
yield tables for deodar, kail and chir irom measurements made in Kulu and a 
tentative single tree yield table for deodar and chir is shortly to be published 
in the new Chakrata Working plan compiled by the writer from measurements 
made in Jaunsar combined with the Kulu figures and Troup’s figures in hig 
monograph on Pinus longifolia. 
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The Sal (Shorea robusta).—The results to date of the Bengal taungya. 
system, as applied to sal and other species are to be published shortly. ‘The 
new method gives good promise of overcoming the difficulty of regenerating, 
the fire protected Sal forests of Bengal, with their accompanying evergreen 
undergrowth, if a labour force of sufficient size can be kept on the work. 


‘The problem of the regeneration of the sal in other provinces is not yet de- 
finitely solved though work continues at the Central Institute and in the United 
Provinces. Nothing definite can yet be said regarding natural reproduction. 
As regards artificial reproduction the chief difficulties in the United Provinces 
are lack of Inbour during the rains, the fact that rain often does not fall till a 
fortnight efter the seed has ripened and that sal seed loses its, germinating 
power very rapidly. ‘The obvious solution, for those divisions where labour 
can be obtained in the rains, of raising the sal for the first few weeks in 
nurseries and then transplanting is unfortunately impracticable as the sal bears 
transplanting badly. 


‘The writer has this year experimented in keeping sal seed a fortnight before 
sowing but during that ing instead of preventing germination, 
So far the results are promising but it is too soon to draw definite conclusions, 


A tentative single tree yield table for first quality “Bengal sal has beon 
worked out by the writer from measurements made in Bengal this year and 
is toro published shortly. 


Afforestation—The work in Zabirkhet Tappar had previously beon 
done on.a very small experimental scale. It is considered that the time has 
now come to attempt something rather larger, 

Experiments to date had proved that weeding in the rains i very essential 
but any solution depending on this is unfortunately quite impracticable in 
many divisions as labour is unobtainable during the rains, Of all the experi- 
ments tried the only results which appear possible on a practical scale are— 


(1) Chir. (Pinus longifolia)—sowings soem to thrive better unweeded 
than weeded. An acre has therefore beeh sown with chir half 
thoroughly ploughed up and weeded before the rains (when labour 
is available) and half ploughed in lines only. ‘Though the chir is 
out ofits habitat the object here is to get some crop on the 
ground as a start and it matters little what it is. 

2) Sissoo, (Dalbergia Sissoo)—sown in December pn cleared ‘ground 
appears to attain such a height before the rains start that it may 

+ persist with no weedinig. Half an acre will therefore be sown 
next December, 

(8) Sissoo,—Root and shoot cuttings put out in December are 3 foet in 
height before the rains and it appears highly probable that this 
height is suficient for them to combat the subsequent grass growth. 
Three and a half acres will therefore be planted in’this way next 
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December and the nursery has been increased in size to supply the 
necessary plants. 
(4) Bamboo, (Dendrocalamus strictus).—Though seedlings have not 
been previously tried it appears probable that they may succeed. 
‘A. quarter of an acre has been planted up. 
(8) Butea frondosa.—One quarter of an acre has been sown as the tree: 
often grows in these frosty localities. 
‘A total of some 54 acres is now or will shortly be under experiment which 
should be large enough to draw some practical conclusions. 


The Silvicultural Garden.—The usual experiments in germination,. 
sowing and transplanting continue. 


In addition experiments under Mr. Champion's direction connected with. 
the twist in chir pine have been started. 


Measurements to ascertain the season at which height growth takes place: 
were started in December and after a complete year's record the results will 
be published. So far it may be said thatinDehira Dun the period December 
tomiddle of February is a period of rest for most species indigenous and exotio 
and for mony till the end of March. A period of rapid height growth then 
commencesandcontinuestill July. What happensafter thatis not yet known, 

‘The experiment in Comphor cultivation continues. 

Developments in Silvicultural’ systems.—There is nothing parti- 
ularly now to record this year. Several new working plans are in the course 
of compilation introducing or continuing one of the many variations of the 
uniform systems. : 

‘The only noteworthy change is a system for working sal forests inthe United 
Provinces introduced by Mr. P. H. Clutterbuck, C.B.E., C.LE., as a result of 
his extensive experience of this species. ‘The method has been to be writ- 
ten up by Mr. B. A. Smythies in the Indian Forester and the chief points are 
that a volume yield for the forest is given and all fellings count against this 
‘whether final or intermediate, ‘The marking proceeds over the forost in a de~ 
finite direction up to this yield annually but the actual system of regeneration 
is immaterial, ‘Thus where regeneration is lacking the marking may be- 
little more than a thinning, where regeneration is profuse it may ¢onceiv- 
ably be a clear felling. At the same time over a certain definite portion of the 
forest special methods are undertaken to induce reproduction such as cleaning, 
sowing, eto., eto. 








‘The great point of the system is that while it confesses our present com- 
parative ignorance ini the matter of natural reproduction of sal it takes 
Tdvantage of the fact that whatever the reason may be there is, in point of 
fact, always enough reproduction already established somewhere or other in. 
the forest to admit of adequate exploitation. 
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Miscellaneous. —I+is pleasing to note that the fundamental importanoo 
ot silviculture in forestry (itis after all the real basis ofall forest management) . 
is being recognised. The creation of a special circle for silvicultural research 
‘and working plans this year in the United Provinces must have very far-reach- 
ing results and already there are four provinces Burma, Bengal, Madras and 
the United Provinces, which have their own local silvioulturists working at 
provincial problems, 
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IL—ECONOMIC FOREST PRODUCTS 
BY 


6. E. ©. COX, LES, 
Forest Beonomist, 


‘Tho feature of the year’s work has been the deputation in August 1919 of 
thie Forest Economist, Mr. R. 8, Pearson, to America and England with the 
objeot of reporting on the organization of forest research in the former country 
and of purchasing plant consisting of timber testing machines, seasoning plant, 
saw mill and other modern fittings for the Economic Branch of the Research 
Institute. With a similar object Mr. Raitt, Cellulose Expert, proceeded to 
England in October 1919 with a view to purchasing an experimental pulp and 
paper making plant. During the year under report therefore the work of the 
Branch has consisted mainly in the purchase of now plant and fittings for the 
proposed extension of the Institute and work at Dehra Dun has been practi- 
cally limited to the routine work of replying to enquiries regarding sources, 
outturn and prices of forest products, Field work has similarly beon limited 
to an examination of the markets for turpentine and rosin throughout India, 
inspection of the timber seasoning experiments in South India and an investi- 
gation regarding possible developments of the trade and the outturn and prices 
of timber in South India and the Andamans. 

1, Observation and encouragement of the .Paper Pulp Industry 
in India and Burma.—During October 1919 Mr. Raitt proceeded on leave 
to England with the objeot of purchasing the requisite experimental pulp and 
paper making plants for the new workshops. With the erection of these 
plants it will be possible to carry out exhaustive experiments on the various 
kinds of bamboos, grasses and other raw materials which exist in India and 
Burma and which now await the results of such experiments for their 
development. : 

2. Antiseptic treatment of ‘Timber.—The experimental creosoting 
plant was received from England during the year and is being erected. A 
fresh supply of 350 green sleepers of Spruce and Silver Fir has been obtained 
from the Punjab. for the conduct’of the first series of experiments and steps 











are now being taken to purchase an electric motor to facilitate the working © 


of the plant. 


8. Physical and Mechanical Properties and Seasoning Powers of 
various Timbers. (i) Natural Seasoning—The detailed seasoning ex- 
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‘periments initiated last. year have now been started at various centres in the 
Punjab, United Provinces, Assam, Bengal, Bihar and Orissa, the Central 
Provinces, Coorg and Madras, the records for which have been compiled, 
examined and put in order while the experiments were inspected in 
detail at two centres in Madras, 

(ii) Artificial Seasoning—This subject has been studied in detail 

by Mr. Pearson while on deputation in America and England with the result 
‘that the standard American and English experimental seasoning plants, viz., 
Tiemann anda Sturtevant plant, have been purchased and are expected 
shortly in India, 
Mechanical properties of timber-—Since it has long been realised 
that the present timber testing machine in the Bconomist’s workshop 
is quite inadequate, three of the latest standard pattern machines have 
‘been purchased in America and are now on their way to the Research 
Institute. 

Detailed mechanical tests on Zucalyptus globulus and Acacia Melanozylon 
from the Nilgiris and Olea ferruginea from the Punjab have been carried out 
during the year, 

4, Finding of markets and new uses for timbers including the 
issue of bulletins —Bulletins on the following timbers were completed dur= 
{ng tho year and.are now in the press: 














1. Bomba malabarioum, 

2 Adina cordifolia, 

8, Odina Wodier, 

4, Lagerstroemia Flos Regina. 

5. Diptercearpus pilosus, while that of 

6. Hopea odorata is still under compilation in Burma, 


5. Gums, Resins and Oleo-Resins.—The possibilities of an industry 
‘based on the tapping of Salai (Boswellia serrata) for its gum-oleo-resin a8 ‘a 
source of turpentine continues to attract considerable attention. Bulle 
samples obtained from Khandesh were examined at the Indian Institute of 
Science, Bangalore and samples of the products have been forwarded to an 
interested Bombay firm for transmission to London for valuation. Tapping 
operations, commenced in Khandesh and the Gwalior and Kotuh States, are 
now being extended to Bhopal aud further devélopments depend upon’ the 
erection of a distillery at some suitable centre. 


6. Rosha Grass Oil—The subject of improved methods of distillation 
continues to elicit numerous enquiries. ‘The question is being investigated 
ona commercial scale in the Central Provinces and Bothbay and it is 


ECONOMIC FOREST PRODUCTS, 4B 


understood that the possibility of increasing the outtun of grass in th- 
Central Provinces is a question which is now engaging the attention of the 
ocal officers. 


7, Woods suitable for (i) Wood paving blocks—This subject is 
under observation. in Bombay and the experimental: pavements of Xylia 
blocks have been considerably extended. 


(ii) Bobbin, Shuttles and Picking sticks for Colton and Jue Mills— 
Experiments on a commercial scale on various Indian timbers are at 
present being undertaken by the Utilization Circle of the United Provinces, 
‘he leading firm of bobbin manufacturers in England has been approached 
with a view to starting a branch business in India, 


(iii) Rifle Stocks—It having been found impossible to find any really 
suitable substitute for Walnut timber, operations are now being concentrated 
‘on the supplies of properly kiln-dried walnut half-wroughts to the Ishapore 
Rifle Factory from the North-West Frontier Province and from Kashmir, 


(iv) Three-ply.—The mannfacture of three-ply has now passed beyond 
the experimental stage in Assam where ply boxes for tea are now being 
manufactured from a wide variety of timber species, Difliculties have, 
however, lately been encountered in the matter ofa tendency to cheesiness? 
in certain timbers when used for this purpose, This matter is one_of vital 
importance to the industry and the possible solution of the difioulty is now 
being made a subject for detailed investigation. ‘The possibilities of 
three-ply for tea and rubber boxes are also being considered by several 
firms in South India as it is now becoming increasingly difficult to obtain 
adequate supplies of suitable timbers at a price which will permit of the 
‘ordinary box industry being run at a profit. 

(v) Cooperage—'The general question is being investigated on a semi- 
commercial scale by the Utilization Circle, Bareilly. ‘The problem of 
finding a suitable timber or timbers for cocoanut oil casks in South India in 
addition to White Cedar (Dysozylum spp.) which is the only timber now 
being used forthe purpose, remains to be solved. ‘The subject was opened 
by Messrs. Tatas Ltd., who have erected a large Oil Mill at Ernakulam and 
intend to use imported Douglas Fir for the manufacture of oil casks, it 
being considered that this procedure is likely -to prove more economical 
and satisfactory than that of depeiting upon a supply of the locally made 
asks, On the analogy that Douglas Fir has been found suitable for the 
purpose in the Phillipines and elsewhere sample casks and shooks of the 
chief Himalayan conifers have been supplied by the Utilization Circle, 
Bareilly and will be tested as soon as the Mill commences operations. 

‘Steps have also been taken to purchase an experimental stave outting and 
barrel malting plant for the Economic workshops of the Research Institute 
so that there is every hope that a solution to the problem of a suitable timber 
for oil casks will be found reasonably soon. 
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8. Charcoal Briqueties—An experimental -briquetting press was 
purchased and erected during the year and the first series of experiments 
‘on charcoal dust with a binder of Bauhinia retusa gum have been carried out, 
The problem of an entirely suitable binding medium is as yet unsolved but 
valuable data on this subject have been collested during the Hconomist’s tour 
in America which may be expected to:indicate new lines for investigation, 
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GENERAL ZOOLOGY AND PHYSICAL ANTHROPOLOGY 
BY 


N. ANNANDALE, D.Sc., FAS.B., 


Director, Zoological Survey of India. 


Tours.—The following tours were undertaken by members of the 
department during the year — 


Days, 

‘To Madras from Ist to 3rd April 1919 by Dz. FH. Gravely 2 3. 
v Cponoor apd Kotagi fom It to 18th Apel! 1019 by Dr. 

‘Annandale. ‘w 

» Baambny fom Oth to the oth dy 19 » Major RB Seymour 

“ 

sy Barkuda Island, 





Ika Lake, from Me toe, Anges 1919 oy Dr 





FE. Gravely 20 

» Barkuda Island, hilka Lake, from 10th to 20th Angust 1919 by 
Major R. B. Seymour Sowell. u 

» Barked Toland, Chil Lake trom 200 to 2 Septenier 1010 by 
‘Dr. N. Annandale 8 

v» Barks Tsland, Chika ako, from ara te zou Oster 1919 y 
Di BH Gravely. 18 


1» Coonoor, Wynaad, ete. from 23nd September to Lith Noremter 
1919 by Major R. B. Soymour Sewell 


50 
vy Delhi from 22nd to 27th November 1919 by Dr. N. Annandale 6 
» Nagpur from 10th to 18th January 1020 by Dr. F. H. Gravely . 9 
n Nagpur from 10th to 18th January 1920 by Dr. N. Annandale . 9. 
v Ng 0 08h 46 18th Jenny 1020 by Major RB, Seymour 


: 8 

- poet ‘Awan, sem th Ferny to 7h arch 1020 by Dt. N, 
‘Annandale. . site 2 ie 
Tora, =. TOT 


‘The most important of these tours was the tour in Manipur, Assam. 
Staft.—Dr. F. H. Gravely vacated the post of Assistant Superintendent 
in January, 1920 on his appointment as Superintendent of the Government 
Museum, Madras, Dr, Baini Prashad was selected to succeed him as Assis- 
tant Superintendent in April, 1920. As Dr. Prashad was unable to assume 
his new appointment immediately, Mr. E. Brunetti was appointed to act 
temporarily in the interval, 
Research.—Major R.B. Seymour Sewell, LMLS., Officiating Superin: 
tendent, Zoological Survey of India, has completed a detailed account of 
> 
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over fifty’ species of Indian cercariae, which has been submitted to the 
medical authorities for publication. The rest of the work of the department 
hhas been devoted mainly to the study of the freshwater mollusos and fish 
of various Indian localities, 

Publications.—The following publications have been issued during the 
year :— 

“Records of the Indian Museum,” Vol. XVI, parts VI—VII. 
Records of the Indian Museum,” Vol. XVIII, parts I—II, 

“Records of the Indian Museum,” Vol. XIX, Part I. 

“ Memoirs of the Indian Museum,” Vol. VIL, part IIT. 

Library.—The addition to the library during the year number 1880, 
853 books and periodicals were purchased, 855 received in exchange and 
the rest presented. 

Collections.—The collections have on the whole remained in good 
‘condition, hut owing to depletion of the staff it has been found very difficult 
to cope with their proper preservation, 

Galleries.—For the same reason it has not been found possible to 
do anything in the public galleries except to maintain the old exhibits 
in good order, 
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II.—ECONOMIC ZOOLOGY. 


Part I.—Agricultural Entomology 
BY 


7. BAINBRIGGE FLETCHER, RN. FLS, FES, P28, 
Imperial Entomologist. 


It should be noted that, in compliance with orders of Government that 
‘the Report on Agricultural Entomology in India during the year ended 30th 
June 1920 should not exceed four pages exclusive of bibliography, only a 
very brief summary of the work done at Pusa and in the Provinces can be 
given here, 


I—Work at Pusa. 


Insect Pests.—Numerous observations have been made and a fuller 
account of these will be found in the Scientific Report of the Pusa Research 
Institute for this year. The following abstract shows the main crops and 
insects dealt with : 

Cotton.—Experiments were continued to determine the relative immunity 
of cotton varieties against attack of insect pests. Work on Cotton Bollworms 
has been continued and other insect pests studied. 

Rice.—Work on borer pests has been continued. 

Sugarcane —Work on borer pests of sugarcane and allied Gramineous 
plants was continued and several new borers were found during the year 
and our knowledge extended regarding those discovered in previous years. 

Mulberry—The mealy-bug, Phenacoccus hirsutus,. Green, causing 
“Tukra ” discase of mulberry has been further investigated. 

Fruit-Pests—Work was continued, especially on pests of apple and 
numerous new pests were discovered and observations made onthem. ‘The 
‘so-called Mosquito bug of tea (Helopeltis theivora) was found on apple at 
Shillong, sucking the shoots. 

Lifehistories of Insects.—Besides the various insects mentioned 
above, about one hundred and fifty lots of insects, most of which had not 
‘een reared before, were bred out, their lifehistories investigated and figured. 
as far as possible, 








p2 
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Grain Storage Experiments.—These have been extended to ascertain: 
how far infestation occurs in the fields before harvest. 

Bees, Silk and Lac.—The work was continued on previous lines, 

Illustrations— Coloured plates and black and white figures of numerous 
inseots studied during the year were prepared. 

Insect Survey.—Steady progress was made in additions to and arrange- 
ment and identification of.the collection, which is now a large and important 
one and continues to expand at a rapid rate, 

Catalogue of Indian Insects.—Work on this was pushed forward as. 
far as possible, 


TL—Work in the Provinces, 


Madras.—Attention was chiefly concentrated on Platyedra (Pectinophora). 
gossypiella and in July 1919 the local Pest Act was put in force agaitist this in 
the Coimbatore district, with most encouraging results, 

The bionomics of Pempheres affinis, its seasonal occurrence and the attrac- 
tiveness or otherwise of different strains of Cambodia cotton were studied, 

Experiments on control of Schoenobius bipunctifer were in progress in the: 
Kistna district, 

Bombay.—Investigation of the Mango Fruitly was continued. Peew- 
dococeus sacchari, a serious pest of sugarcane at Manjri, was also under observa. 
tion, Amsacta moorei’ sara appeared as a bad post of maize in the Panch 
Mahals district in 1919 ; at Dohad, of 1,254 moths attracted to light-traps. 
702 were egg-laden females. Borers (Chilo simplex and Sesamia tnjorens) 
4id much damage, amounting to 47 per cent., to the Kharif juar crop in the 
Surat district in September, and some work on natural control by parasites 
was done, Work on cotton pests was also done in Gujarat, 

Central Provinces.—Work was done on pests of Citrus, on Gossid antl 
‘Teragrid tree-borers and a survey of the distribution of cai »-borers was com- 
menced. Diatraea auricitia, Emmalocera depressela, Scinpophaga vantho- 
gastrella, Sesamia inferens and S, uniformis were all found to bore cane in 
various districts, but Chilo simplex was found to be entirely absent from cane. 

United Provinces.—do entomological woik is reported, 

Punjab.—The attack by Cotton Bollworms in 1919 was about normal 
and was estimated at 11°7 per cent. at Lyallpur and 5:2 per cent, in Feroze- 
pur. Work was done on the lifehistory and utility of the Braconid parasite, 
Miorobracon, of Cotton Bollworms, and Ohaleidid egg-parasites of Earias 
were also bred. “Maize, intersown with cotton as a trap-orop for Myllocerus: 
blandus, gave good results. The lifehistory of Euphalerus citri was studied, 
Control work was done on Féiocerus on mango and Chaetodacus eucurbitae 

North-West Frontier Province,—Spraying of orchards has been 

* continued with “Katakilla,” which is found effective in checking Aphids on. 





ZOOLOGY—ECUNOMIO. 49 


speach trees, Dacus oleae, although present in wild olives at Cherat, has not 
yet been found to attack the cultivated olives at Peshawar, 

Bihar and Orissa.—Work on .parasites of Agrotis ypsilon was conti- 
sued and the campaign against this pest was continued at Mokameb, 
101,205 moths being caught, of which 43,325 were females, ‘The damage 
done during the year was estimated at 436 bighas. 

Bengal.—Further work on control of Cryptorrhynchus gravis was done. 
“Control of Hispa armigera on rice at Chandshi (Barisal) was effected by means 
of bagging. 

Assam.—Observation’s were made on the lifehistories of Dyuiastid and 
‘Melolonthid beetle-pests of sugarcane at Kamrup. 

Burma.—Some work was done on the prevalence of Schoenobius bipunctifer 
as a pest of paddy-and the mean reductiort in the crop due to this insect was 
assessed at about 16 per cent. 








HI—Native States, 

‘Travancore.—Special study was made of Nephantis serinopa, a Xylory- 
tid pest of palms. The lifehistory and habits of a dipterous pest of ginger 
were studied. Campaigns against rice pests were carried out on a large scale, 

Mysore.—Operations under the Pest Act were continued, as in the previ- 
-ous year, on Kumblihula work in Chitaldrug and Shimoga Districts. ‘The 
indications are that the pest is being kept down to a negligible number in areas 
where work has been in progress for several years. The kumblihula work was 
extended to new areas in Kadur and Hassan Districts. Somewhat similar 
-work on another species of Zumblihula was taken up in villages of Kolar and 
Hassan Districts. Extensive experiments on the treatment of coffee trees 
‘on estates where Coffee Borer is bad are under way ; preliminary results are 
promising. ‘The following pests are also under investigation, and practical 
measures for control are under trial; sugarcane borer, Rice weevil, Mango 
hopper, Rhinoceros beetle on coconuts, castor semilooper and lime tree 
borer. 

A boginning has been made in investigating the possibilities of Apiculture 
in Mysore. 

Hyderabad.—No report has been received. 

Kashmir —Work has been done on control of fruit-pests and the life- 
histories of the Cabbage Butterfly, Cutworm and Hairy Caterpillars were 
studied, 

Bazoda.—No scientific work is reported. 


IV.—Other Entomological Work. 


Indian Tea Association. —Attention was devoted mainly to investiga- 
‘tion of Mosquito Blight (Helopeltis theivora). Experiments conducted on the 
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inoculation of affected tea-bushes with potassium salts were carried to a: 
successful issue in 1919, and bushes which had apparently succumbed entirely 
tothe attacks of the pest were completely cured and threw off the pest entirely, 
giving vigorous and heavy flushes although situated in the middle of an area 
completely shut up by this insect, From the beginning of 1920, the Chemical 
Branch has also given attention to the matter and it has been found that 
circumstances can obtain in the soil in which the potassium present is rendered 
unavailable for plants, thus supporting the theories of the Entomological 
Branch. Experiments are being conducted to endeavour to discover a practi 
cal means of dealing with this state of affairs, 


South Indian Planting Districts —No scientific work is reported 
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Il. ECONOMIC ZOOLOGY. 


Part I1.—Forest Entomology 
BY 


©. F. 0. BEESON,* MA. LFS. FES. 
. Forest Zoologist. 


Insects of the Sal.—Bonzrs. (a) Field work—Observations were 
continued in the 2 permanent incidence plots established in the borer attacked 
parts of Thano forest, Debra Dun, and a third plot of 60 acres in the peri- 
pheral zone was surveyed and enumerated. Analyses of trees showing dift- 
ferent degrees of attack were made to determine (a) the number of suocess- 
ful emergencies, proportion of failures due to parasitism, disease, ete., and 
(®) the conditions governing the survival of slightly attacked trees. The 
control measures devised in 1918 which were tested over an area of about 
250 acres prove to be completely successful. 

‘To determine the seasonal succession of sal borers and its connection with 
felling dates an experiment has been started in which 12 sal trees are felled 
one in each month throughout the year, and from each tree a log is rerioved 
monthly and caged. 

(®) Insectary wwork.—Experimental rearing of larve from the prepupal 
stage in sealed tubes under varying conditions of moisture was continued 
with the object of determining the mortality due to parasitic fungi, bacteria, 
and diseases of unknown origin. ‘The fungi were identified by Dr. E. J. Butler, 
Imperial Mycologist, who isolated a series of species of the genera Acladium, 
‘Aspergillus, Botrytis, Cephalosporium, Dendryphium, Harpographium, Hel- 
minthosporium, Hormodendron, Penicillium, Stysanus (Melauospora) and. 
Verticillium. y 

‘The mixed nature of the fungus flora (which contains hyperparasites), 
and the variation in the morbid symptoms indicate that several factors cause 
the death of Hoplocerambyx spinicomnis larve and that the prevalence of 
specific parasitic fungus is less probable than was supposed. 





= The wales yo eet on ae for sven mon fhe Jt es 
riod Mou 3, E Macpherson, Personal Assistant to the Preident, Fo 
BEG College and E-M. Howlett, M-A., FES, Lmperial Pathological Enton 
of this offen, 
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Other Pests.—Insectary records have been obtained of pests of sal seed 
and the young seedling, ‘The species primarily concerned are Dichochrosis 
leptatis, Laspeyeresia pulverula and Calandra sp. 

Insects of the Teak,—An illustrated note on the Beshole borer of tealc 
with suggestions for its control, has been prepared, and is now in the press as 
a Forest Record. No Field work was carried out by the Forest Zoologist’s 
staf, but observations are being continued in sample plot ateas by divisional 
officers. 

Insects of the Toon—tThe chalcidoid parasites of Hypsipyla robusta ~ 
have been described by Capt, the Revd. Waterston, Bureau of Entomology, 
in apaper that will shortly appear as a Forest Record. Work has been 
started on the biology of the hymenopterous parasites and the predators of 
the caterpillars of this borer, 

Lac.—A microscopic examination. of the internal morphology of lac 
inseots has been carried out under the direction of Mr. F. M. Howlett with the 
objeot of discriminating specific differences in the form of lac insect from 
different kinds of host tree. 

Miscellaneous Posts. —During the year under report 186 consignments 
of specimens (including 1,862 insects) were received for investigation. In 
collaboration with the Forest Economist the borer fauna of timbers laid down 
under different methods of seasoning is being worked out, A total number 
of 2,614 pieces of timber has been received from divisions in which season 
experiments are in progress and from this material, numerous species of Borers 
(amounting to some 7,000 specimens) have been bred out, adding considerably 
to our information on the f6od trees and distribution of timber pests, ‘The 
more important of the new records are :—deolesthes " holosericea, Fab. ex 
Drimycarpus racemosus ; Batocera titana, Th. ex Steroulia villosa ; Cerosium 
Jeucostictioum, White ex Anogeissus latifolia and Grewia tiliaefolia ; Coptope 
acdifieator, ex Aegle Marmelos, Careya arborea and Hololepta integrifolic 
Dialeges pauper, ex Cassia fistula; Diorthus. cinereus, Fab. ex Hardwioia 
dinata ; Epipedocera affnis, Ohevr. ex Grewia tiliaefolia ; Gnatholea simplex, 
Gah, ex Hardwickia Binala ; Margites modicus, Gah, ex Anogéissus acumi- 
nata and A. latifoia ; Nyphasia apicalis, Gah, exAnogeissus acuminata ; 
Plocaederus ferrugineus, Linn. ex Boswellia serrata and Hardwickia binata ; 
Xylotrechus quadripes, Chovr, ex Hymenodictyum excelsum ; Xylotrechus 
‘renoménatus, Beeson ex Shorea robusia and Amoora Rohituka ; Xylotrechus 
semi, L. et. G. ex Careya arborea; .Xystrocera globosa, Oliv. -ex Accacia 
modesta Platypus solidus, Wat. ex Acrocarpus fraxinifolia, 

Insect Collections.—Small batches of insets have beon identified and 
returned by the following specialists :—Siricidae and Tenthredinidae by Dr, 
‘8, A. Rohwer ; Syrphidae Stratiomyidae and other Diptera by Mz, H, Brunetti ; 
Asilidae by Miss G. Ricardo ; Odonata by Major Fraser ; Apidae by the Gov- 
emament Entomologist, Madras ; Microlepidoptera by Mx. B. Meyrick ; Cara- 
bidae by Mz, H. B, Andrewes ; Bostrychidae by Mz, M. P. Lesne ; Tencbrionidae 
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by Mr, K. Blair; Zamellicornia by Mx, @. Arrow; Curculionidae by Dr. G. 
Marshall; Scolytidae and Platypodidae by Col. Winn-Sampson; Ceram- 
dycidae and Lamiidae by Dx. G. Gahan. While on leave the writer visited 
specialists in England and France and distributed 5,000 specimens of Cole 
optera and Hymenoptera. ‘ 

‘Museum.—The principal additions to the museum comprise 529 
specimens of timber showing the work of borers, skins of palm squirrels, 
bate, bamboo rats, cto. A consignment of 86 specimens of damage by 
porers to the principal Indian Forést trees was presented .to the School of 
‘Forestry, Oxford. 

Staff —Consequent on the sanction by the Secretary of State for the re- 
cruitment of four forest entomologists, arrangements were made for the post- 
graduate training of I. F. 8. probationers in entomology. ‘The new post of 
Systematic Entomologist has been filled by the appointment of Suxgeon Com- 
mander M, Cameron, M. B. R. N. 

‘The writer was deputed to attend the Imperial Conference of Entomology 
‘held in London, June 1920, as the representative of the Government of India. 
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VETERINARY SCIENCE 


BY 





W. A, POOL, MR.O.Y. 
Og. Director and First Bacteriologist Mubtesar. 


‘As mentioned in the two previous years reports, shortness of staff, enhanced 
demand for the products of this Laboratory, increased routine and admini 
trative duties and paucity of labour, fodder, etc., have immensely contri- 
buted to reducing the amount of time that could be devoted to research 
work. 

Rinderpest and Haemorrhagic Septicaemia—The same experiments 
which were in hand during the year 1918-19 regarding infectivity of hides of 
oth of these diseases were continued during the year under report. 

Johne’s Disease,—A herd intected with Johne's disease in Bettiah Raj 
in Bihar was submitted to a test with avian tuberculin. As it was im- 
possible to obtain permission to kill any of the reacting animals, the value: 
of the test could not be determined, 

Tuberoulosis.—The experiments foreshadowed in last yeat’s report have 
been completed and an account of them will be published shortly. 

Bovine Lymphangitis.—With ‘material received from the Madras Presi- 
dency experimental work has been carried out and the causal organism has 
Deon isolated. 

Surra.—An experiment was initiated-on the recommendation of the 
Sura Committeo to ascertain the effects on difterent animals of the inoculation 
of strains of the Trypanosoma evansi derived from other species, F 

Some experiments in curative drug treatment were carried 0 

Publications.—-An account of Syngamus Laryngous in Cattle and 
Buffaloes ; Virulence of, Tubercle bacilli islotated from bovine lesions in India. 
and on Bovine lymphangitis was submitted for publication. 

Reports from Veterinary Colleges and Provincial Laboratories. — 
No scientific work of any particular interest, was carried out by the Veterinary 
Colleges or the Provincial Superintendents of the Civil Veterinary Depart- 
ment. Mr. Cross, the Camel Specialist, in his Annual Report for 1919-20: 
states that detailed reports on the course that Surra runs in the camel and 
also that camel surra runs in ponies and other animals are being published 
as Pusa Bulletins. 

He further mentions the following investigations worthy of record :— 

(a) Further experiments with tartar emetic in connection with treat 
ment of Surta in camels. . 
(®) The treatment of Surra by other drugs. 
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MEDICAL RESEARCH 


BY 


‘The How'ste Masor-Generat W. R. EDWARDS, Cb, CMG, MD, 
KEB., LM 


Director-General, Indian Medical Service, 





‘The following is an extract from the report of the Scientific Advisory’ - 
Board of the Indian Research Fund Association for 1919-20. 


Plague.—Theinguiry into plague preventive measures at Poona con- 
tinued under Dr. Chitre till November 1919. The Bombay Government 
have sanctioned field experiments ona large scale in Belgaum and Dharwar 
which are now proceeding. ‘The practical application of the results obtained 
by Major J-C.G. Kunhardt, LMS. and Dr. Chitro after some years of 
laboratory investigation will be awaited with much interest. 

Hookworm disease.—This inguiry is proceeding in Trichinopoly under 
‘Dr. Mhaskar. That officer has been attempting to estimate the effect of jail 
Tife on the natural elimination of Hookworm ova in convicts. In conjune- 
tion with Reva. Father Caius he has been investigating the chemical composi 
tion of various anthelmintics and comparing their safety and comparative 
efficacy. Various papers have been published. 





Entomology.—Mr. Awati has published three papers on the bionomics 
of house fiies in a recent Number of the Indian Journal of Medical 
Reiearch and two more papers are in course of publication. Mr. Awati 
hhas recently been deputed to Assam to assist in the Kala-Azar Survey. He 
will attempt to estimate the relative frequency of various biting inseots in 
Infeoted and nox-infeoted areas. 

‘The Research Fund Association have also granted a sum of Rs. 8,000 to: 
Major W. 8. Patton, Pasteur Institute, Coonoor, tor the purpose of carrying 
‘gut researches on entomology and protozoology. ‘That officer has submitted 
Various papers which will be published early in the Indian Journal of Medical 
Research, on Arthopods of medical and veterinary importance in Mesopotamia. 
anda Study on Flagellates of the Genera Herpetomonas Crithidia and Rhyn- 
choidomonas. 

Kala-Azar.—Lfforts were made to obtain an officer of the Bacterio- 
logical Department to be placed in charge of the whole of the Kala-Azar 
Inquiry in Assem, but owing to the shortage of the officers ‘available. for 
civil duty it has been found impossible to obtain one. Meanwhile 
Bins, Adie continues to work at the development of the parasite causing 
Kala-Avar during its residence in the body of the bed bug. 
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Leprosy.—Dr, Sudhamoy Ghosh continues his work, under the general 
supervision of Major Knowles, A valuable report has been received from + 
him“phich will be published in an early Number of the Journal. zi 

‘The Fund has also given a grant to Dr. K. K. Chatterji for the purpose of 
experimenting with Neem or Margosa oil, and its derivatives in the treatment, 
-of Leprosy. ‘The Calcutta School of ‘Tropical Medioine has joined with the 
Indian Research Fund Association in financing a large inquiry into special 
methods of treatment of this disease. ‘This research will commence during 
the ensuing cold weather under Dr. E, Muir. 

Deficiency Diseases.—The inquiry has ceased in India. Ten Sections 
of a paper on this subject have been published in the Journal by Lieutonant- 
Colonel MoCarrison. ‘The inquiry will reopen in England under that officer, 
at an early date it is hoped, 

MalariaA report is in press from Lieutenant-Colonel Donovan 
dotailing the result of his investigations into Malarial carriers (other than 
human)—a research conducted in the Nilgiri Hills during the months of May 
and June 1919. 

Influenza Inquiry.—(a) Captain Malone is continuing his work on the 
bacteriology of the diseaso in Bombay. ‘Three papers have been published in 
the Journal on this subject. He also published a paper on Encephali 
othargica in Karachi, “This is the first known appearance of this disease in 
India, 

(6) An inquiry into the epidemiology of influenza was commenced in 
September 1919 by Major J, Morison, I.M.8. On his departure to England 
in April 1920, the inquiry was placed under Captain H. H. King, LMS. ‘The 
questions which are boing investigated refer to tho rise, progress, and ending 
of individual epidemfos and questions of the immunity conferred by previous 
attacks of the disease ond by inoculation with vaccine. Very numerous 
reports received from all over India including Burma on the progress of the 
1918 epidemic, in reply to a list of questions drawn up by the Office Interna~ 
tional D’Hygiene Publique, are’ under consideration, 

Molluse Survey.—This work conduoted entirely by the members of the 
‘Zoological Survey under Dr. Annandale continued. A paper by Dr. Annandale 
and Captain Sewell on the subject will be published in an early number of the 
Journal, 

Investigations in Karachi —These coased in January 1920 owing to 
the approaching demobilization of Captain Maitra’s Hospital. A paper by 
Captain Maitra on ‘“ Observations on the cultural methods of Gonococous ” 
was published in the Journal, 

Biochemistry—Mrs, D. Norris’ researches terminated ‘on the 2nd 
November 1919. A paper by her on “The preparation of a simplified culture 
media for field workers” was published in the Journal. 
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Agricultural Chemistry. 


Arver, A.R.Papwawapaa, The Chemical and Biological aspect of Bhatta . 
anv’ Bar, D. V. soil of Chandkhuri Experimental Farm, Central 
Provinces. (Read at the 7th Indian Scientific 
Congress, January, 1920.) 


Ax, B.M. .-—. Am ‘improved method of preparing indican 
from indigo-yielding plants. (Indigo publi- 
cation No. 5.) 

Awxerr, H.E. . Environmental factor influencing the alkaloidal 


content and yield of latex from the opium 
poppy (Papaver somniferum) and the bearing 
of the results on the function of alkaloids in 
plant life. (Memoirs of the Department of 
Agriculture in India, Chemical series, in the 
press.) 

Axyerr, H. E. = Factors influencing alkaloidal production in opium 
and the bearing of the results on the function 
of alkaloids in plant life. (Communicated tothe 
Biochemical Journal.) 

Awverr, H. E. anv The estimation of codein. (communicated to the 

Sen, H. D. Analyst.) 

Awverr, H. E, Sex, Nomenvironmental factors influencing alka 
H. D. axp Sixox, — loidal content and yield of latex from the opium 
H.D. poppy. (Papaver somniferum), (Memoirs of 

the Department of Agriculture in India, Chemical 
series in the prese.) 

Axverr,H.E,, Sex, HD. A survey of the Indian Opium growing districts 
anp Sixcx,, H. D. for morphine content of the opium produced. 

(Agricultural Research Institute, Pusa Bulletin, 
in the press.) 

Axxerr, H, E. ap The use of poppy seed cake as a cattle food and 
Sex, J. its effect on yield of milk and composition of 

the butter fat. (Journal of Agricultural Science, 
: Vol. IX, part iv, October, 1919.) 

Avvan, P. A, Supram- The gases of swamp rice soil, V. A. methane 

MANYA. oxidising Bacterium from rice soils. (Memoirs 
of the Department of Agriculture in India, 
Chemical series, Vol. V, ‘part viii, in the prese.) 
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“CLARKE, G., Naw 
Hussars, ap Bane, 
8. C. 


“Gavcous, D. M. anp 
Metprum, A. N. 
Guosn, M,N. 


‘Harrison, W. H. . 


‘Hannison, W. H. ayp 
Das, 8. . 


‘Harrisoy, W. H. anv 
Sanya, P. B. 


‘Leaxe, H. M. anv 
Ayyert, H. EB. 


Moxiers, J. N. . 


Prymen, ¥.J.anp ArvEr, 
A. R. Papwanapna, 


‘Tayzor, C. Somers 


‘Tamnanz, V. A, 


‘Eversxen, J. 


Notes on improved method of cane cultivation, 


Indian Casein, part I, Preparation of “ sulphuric ” 
casein, (Department of Industries, Bombay, 
Bulletin No. 1.) 

A neglected source of sugar in Bihar, (Agricul 
tural Journal of India, Vol. XV, parti.) 

‘The gases of swamp rice soil, VI-Carbon dioxide 
and hydrogen in relation to rice soils, (Memoirs 
of the Department of Agriculture, Chemical 
series, Vol. V, No. viii, in the press.) 


The retention of soluble phosphates in caloare- ~ 


‘ous and non-calcareous soils. (Memoirs of the 
Department of Agriculture’ in India, Chemical 
series, Vol.V, part ix, in the press.) 

Eifeot of windrowing on the composition of sugar 
cane, (Memoirs of the Department of Agricul- 
ture in India, Chemical series, in the press.) 

Tivestigations concerning the production of Indian 
opium for medical purposes. (Agricultural 
Tournal of India, Vol. XV, part ti.) 

The excretion of toxins from the roots of plants, 
(Agricultural Journal of India, Vol. XV, part v.) 

Variations in some characteristios of the fat and 
of buffalo and cow milk with changes in season 
and’ feeding. (Read at the 7th Indian Science 
Congress, 1920.) 

The presence of aconitic acid in sugarcane juice 
and a new reaction for the detection of the 
acid. (Lransactions of the Chemical society, 
1919, Vol. OXV.) 

Probable effect of the proposed Sukkur Barrage 
Scheme on the development of salt land in 
Sind. (Bulletin ‘of the Bombay Aaricultural 
Department, in the press.) a 








Astronomy. 


Is Venus cloud covered? (‘‘ Nature,” 104, 675.) 


‘The Magnetic storm of August 11th—13th, 1919, 
(“ Nature,” 104, 436.) 
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‘TEvensnzp . . ‘The Palsation theory of Copheid Variables, 
( Observatory,” 42, 124) 
+ + The Moon in Daylight, (“ Obsereatory,” 42, 839.) 
Meteorology. 
Snmrsow, GC... British Antarotic Expedition, 1910-1913, Meteoro- 


logy, Vol. I, Discussion; Vol. II, Charts, 
(Thacker, Spink & Co., Caleutta, 1919.) 


Nonuaxp, C. W. B. . Meteorological conditions affecting Aviation in 
Mesopotamia. (Q. J. R. Meteor. Soc,, Vol. 45, 

1919, p. 368.) 
3 + The effect of high temperature, humidity and 


wind on the human body. (Q. J. R. Meteor. 
. Soc., Vol. 46, p. 1.) é 
A complete bibliography of meteorological papers published during the 
year will be found in the Journal of the Royal Meteorological Society and in 
the American Monthly Weather Review. 


Botanical Survey. 


Awvanpate, N. ap Notes on the Vegetation of Seistan, (Journ. As. 
Carter, H. @. Soc., Bengal, Vol. av, 1919, No. 6, pp. 
267—297.) 
Buarrer, E., Haxueerc, Contributions towards a flora of Baluchistan. 
PR, anp McCaww, C. Journ, Ind. Bot., Vol. i, No. 2,9. 54, No. 3, p. 
84, No. 4, p. 128, No. 5, ». 169.) 
Buarren, E,  axp_ The Flora of the Indian Desert (Jodhpur and 


Hanunzre, F. Jaisalmer)? (Jour. Bom. Nat. His. Soc:, Vol. 
avi, No. 2, 9.525,No.8, p. 811,No. 4,p. 968.) 
‘ » ‘The Flora of Persian Baluchistan and Makran, 
(Vol. x2v., No. 4.) 
Burns, W. . . «Variation in Bombay Strigas. (Jour. Ind. Bot, 
Vol. i, No, 6, p. 212.) 
Desparmax, P.M. . A short note on the atrophic abortion of the 


inflorescence of the onion. (Allium cepa .) 
(Jour. Bom. Nat. His. Soc., Vol. exvii, No. 1, 
1920, p. 179.) 
DeMexio, F. . _—-._ Contribution to the study of the Indian Asper- 
gilli. (Jour. Ind. Bot., Vol. i, No. 5, p. 158.) 
Druuwonn, J. R. . Miliusa and Saccopetalum. (Jour. Ind. Bot., 
Vol. i, No. 5, p. 162.) 
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Exawnaram, T. . Suspected parasitism in a moss, (Jour, Ind. 
2 Bot., Vol. i, Nos. 6 and 7, p. 206.) 
Fysox, PF... Heterocarpus Wight in the Pulneys, (Journ, Ind. 


Bot., Vol. i, No. 4, p. 125.) 
‘The Indian species of Eriocaulon. (Jour. Ind. 
Bot., Vol. i, No. 2, p. 49.) 


Fysox, P. F. ano Note on the.Occology of Spinifin squarrosus L. 
Barasuprauaanvant, M. (Jour. Ind. Bot., Vol. No. 1, p.-19.) 


Gamoue, J.8. . ‘The Indian species of Mimosa. (Kew Bull. 
No. 1, 1920, p. 1.) 

Gnose, SL. . ‘The Myzophyceae of Lahore. (Jour. Ind. Bot., 

. Vol. i, No. J, p. 8.) 

How, RS... Note on L2ora Butterwickii Hole. (Indian Forest 
Reoords, Vol. vii, Part IV.) 

Kasnivar, &.R. . ‘Abnormal number of needles in the spurs of 
Pinus longifolia. (Jour. Ind. Bot., Vol i, No. 4, 
p. 116.) 

” i+ Note on the floating islands of Riwalsar, (Jour, 


Ind. Bot., Vol. i, No. 8,9. 252, 
Distribution of Liverworts in the Western Hima- 
layas. (Jour. Ind, Bot, Vol. i, No. 6, p. 149.) 





Kenover, L. A... Dimorphic carpellate flowers of Acalypha indica, 
L. (Jour, Ind. Bot., Vol. i, No. 1,p. 3.) 
McLean, B.C, . «Studies in the Geology of Tropical Rain Forest 


(Rio de Janeizo). (Journal of Geology vii; 
(1919), pp. 5—59.) 

Studies in the Coology of tropical rain forest, 
ete, (Journal of Geology, Vol. vii, No. 3, 
p. 121.) 

Paar, D. AND BurKILt, Dioscorea sativa. (Kew Bull. No. 9, 1919.) 

LE 

Ranaaonantar, K, anp A note on certain species of Polygala, (Jour. 
‘Tapuzmaax, O. Ind. Bot., Vol. i, No. 2, p. 44.) 

Rao, Jivawwa P. 8. . Note on the geotrophic curvature of the inflore- 
seence in Bichhornia speciosa. (Jour, Ind. 
Bot., Vol. i, No. 6, p. 217.) 

‘The formation of leaf bladders in Hichhornia, 
speciosa. (Jour. Ind. Bot. 1. c., p. 219.) 

» » + Ananomaly in floral biology. (Jour. Bom, Nat 

His. Soo., Vol. avi, No. 4, 1920, p. 1049.) 


Roczns,0.G. . 


Rowr,R. A . . 


‘Sasuis, T. A aig we 
‘Sawaney, K. D. . 
Sepewrox, LJ... 


Srracus, T. A. 


‘Various AUTHORS, = 


Avsraap, R. D. 
Barwer, C. A. 
Brows, W. Roserrson. 


Burs, W. 
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Bruguiera Hainesii. ©. G. Rogers. (Kew Bull. 
No. 5, 1919.) > 

‘The true Mahoganies, - (Kew Bull. No. 4, 1919, 
p. 201) 

‘The physiological anatomy of the plants of the 
Indian desert (Rajputans), Western India. 
(Journ. Ind. Bot., Vol. i, Nos. 2, 3, 4, 6, 8, 
pp. 35, 65, 97, 183, 237, respectively.) 

The Vascular connection and the structure of the 
tendrils in some Cucurbitacee. (Journ. Ind. 
Bot., Vol. i, No. 8 (1920), p. 254.) 

On the use of the term ‘ variety’ in systematics, 
(Jour. Ind. Bot., Vol. i, No. 4, p. 120.) 

On Alysicarpus rugosus D.C. aiid its allied species. 
(Jour. Ind. Bot., Vol. i, No. 1, p. 14.) 

Analyses of -some morphological characters of 
Bombay woody species from an Ccological 
standpoint. (Indian Forester, Vol. av, 1919, 
pp. 193.) 

Dolichandrone and Markhamia. (Kew Bull, No. 8, 
1919.) : 

Some new Indian species. (Decades’ Kewensis 
Kew Bull. No. 5, 1919, p. 221, Nos. 3, 4 and 
6, 1920, pp. 108, 132 and 205, respectively.) 





Agricultural Botany. 

‘The Coffee Planting Industry in Southern India. 
(Agri. Journ. of Ind., xiv, 1919, p. 578.) 

‘The Growth of the Sugarcane. (Agri. Journ., xv, 

_ 1920, p. 334) 
The Orange: A Trial of stocks at Peshawar. 
(Bulletin No. 93, Agri. Res. Inst., Pusa, 1919.) 
Notes on the Progress of the European Olive 
at Peshawar. (4gri. Journ, of Ind., ze, 1920, 
p. 150.) 

‘The Drying of Bananas. (Agri. Journ. of Ind., 
z», 1920, p. 166.) 

Graseland in the Bombay Presidency. (Timet 
of India, Oct. 1919.) 

Some aspects of Plant Genetics. (Agri. Journ. of 
Ind., x0, 1920, p. 250.) 
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Howarp, A. AND 
Howarp, G. L. C. 


Kourxarst, ML. . 


Ieaxz, H. M. axp 
Axvert, H. E. 


Parneu,, FR. . 


Parry ano Co, . ” 


Parmax,G.P ° . 
Prat Kurgan 


Samrson, H.C. . 


Venxarraman, T. 8. . 


' 
Baney, WA. - 


Cuamprox, HG... 


Some aspects of the Indigo Industry in Bihar, 
Part I. The Wilt Disease of Indigo. Part II. 
The factors underlying the seed production, 
and growth of Java Indigo. (Mem: Dept. of 
Agri. in India (Botanical Series), vi,§No. I.) 

Further Experiments and Improvemente in the 
Method of Planting Sugarcane. A Further 
study of the Position of Seed in the ground 
while planting. (Agri. Journ. of Ind., iv, 
1919, p. 791.) 

Investigations concerning the Production of 
Indian Opium for Medical Purposes. (Agri. 
Journ, of Ind., xv, 1920, p. 124.) 

Experimental Error in Variety Tests with Rice 
(Agri. Journ. of Ind., xiv, 1919, p. 747.) 

The Development of Cane Planting by the East 
India Distilleries and Sugar Factories, Ltd. 
(Agri. Journ, of Ind., xv, 1920, p. 154.) 

Some Famine Foods in Ahmedabad. (Agri. 
of Journ, Ind., xv, 1920, p.40.) 


+ Cocoanut: The Wealth of Travancore, (Agri. 


Journ. of Ind., xiv, 1919, p. 608.) 

Some Factors which infience the yield of 
Paddy in comparative Manurial Experiments 
at the Manganallur Agricultural Station, (Agri. 
Journ. of Ind., ziv, 1919, p. 739.) 

Some aspects of Cotton Improvement in India, 
(Agri. Journ, of Ind. xe, 1920, p. 739.) 

A preliminary note on the Behaviour in North 
India of the First Batch of Sugarcane seedlings 
distributed from the Sugarcane Breeding 
Station; Coimbatore. (Bull. 94, Agri. Res. Ins., 
Pusa, 1919.) 

Packing Seed Sugarcanes for Transport. (Agri. 
Journ. of Ind., xv, 1920, p. 174.) 


Forest Botany. 
‘Artificial regeneration in Sal forests. (Ind. For., 
Vol. 2lv, pp. 519—521.) 
Observations on some effects of fires in the Chir 
(Pinus longifolia) forests of the West. Almora 
Division. (loc. cit., pp. 353—364.) 


Dawsms, 0. G. E. 
Gurr, BL. 
+ Harv, Kuan, A. 


Hares, H. H. 
Hour, RS. 
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‘Yemane (Gmelina arboria) in Upper Burma. (2. c., 
pp. 505—519.) 
New Indian species of Forest importance, (Lc. 
Vol. alv, pp. 388—392.) 
Red wood of Himalayan spruce, (Picea 
Morinda, Link) (1. c., pp. 496—498.) 
« Indian species of Carissa (2. ¢., pp. 375388.) 
Plant Diseases. (1. ., pp. 584585.) 
Note on Hopea cansrensis. (Ind. For. Records, 
Vol. vii, pt. tii.) 
«Note on Ixora Butterwickii. (L c., pt. IV.) 


Howazp, A. anp_ The spikedisease ” of Peach trees; Anexample * 


Howarp, G. L. C. 
Tacksoy, A.B. 
Magus, F. K. 


Mevoy, C.K. . 


Mrvommy, AFL. 
Panxer, RN. . 


Rao, Inamart S. - 


Supramanray, L. S. 


of unbalanced Sap-circulation. (Ind. For., Vol. 
ale, pp. 611617.) 
« A possiblé cause of spike in sandal. (2. 0, Voh 
alvi, pp. 61—65.) 
+ Natural reproduction of Sal in Singhbhum. (1. ¢, 
‘pp. 292-296.) 
+ Does fire, or exposure of trees growing under 
shade or damage to hosts lead to spike disease 
in sandal. (Lc, Vol. zlv, pp. 498—500.) 
Veteria indica—its industrial uses. (I.c., Vol. alvi, 
pp. 182—188.) 
= Annual rings in Sal. (. 0. pp. 38—44.) 
= Afforestation of the ridge at Delhi. (Zc, pp. 
21-28.) 
Brief note on the artificial raising of Sandal in the 
Akola Division of the Berar circle. (Ind. For., 
Vol. zlvi, pp. I—I0.) 
= Note on the germination of Quercus,- serrata, 
Thunb. ([.c., Vol. 2le, pp. 631632.) 
Note on Sal sowings in the Western Dooars. 
(Le, Vol. alvi, pp. 297304) 
+ Note on Mr. Hole’s proposed system for the 
regeneration of Sal Forests. (Io, pp. 403—413.) 


Mycology. 


A Pythium Disease of Ginger, Tobacco and 
Papaya. (Mem. Dept. of Agric. India, Voli z, 
No. 4, Dee., 1919.) i 
- E2 
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Dasten, J.B... Glomerella Cingulata, (Stoneman) Spauld and 
'YV. Sch. and its conidial forms, Glaosporium 
piperatum E and E. and Colletotrichum Nigrum 
E. and Hals., on Chillies and Carica Papaya, 
(Ann. Appl. Biology, Vol. vi, No. 4, April, 


1920.) 
Tonosraut, A.C... Spraying experiments in Darjeeling. (Ind. Tea 
f "Assoc. Sci. Dept. Quart. Journal, p. 1457, 
1919.) 


Agricultural Bacteriology. 


Horonmsson, ©. M. . Annual Report of the Imperial Agricultural 
Bacteriologist for 1918-1919. 


Josur, N.V. . «Studies in Biological Decomposition of Cow-dung 
‘and urine in soil. (Agr. Jour. of India, Vol. 
ev, Part 4.) 
‘Wnsvoy, B. H. . . Experiments in Agricultural Chemistry. (Report 
‘ i Dept. Agr. Punjab, 1918-19, Part II, pp. 
142-151.) 9 
Puen, F, J. axp Bar, The Biological Aspeots of Wheat Cultivation on 
D.Y. embanked soils, (Agr. Jour. of India,: Vol, xv, 
Port3.) + 
Silviculture. 
Bauey, W. A «Artificial Regeneration in Sal forests. (Ind. For. 
* alv, 619.) 


«Length of time taken by Sal seedlings to establish 
themselves. (Ind. For. zlvi, 307.) 
Season of growth of Sal. (Ind. For. alv, 317.) 


Barnorox, A. H. M. . 





Best, Tan Hox'nuzJ.W. Treatment of Teak forests in:the Central Pro- 
‘vinoes. (Ind. For. zlvi, 199.) , gre 
Buanror, H.R... Observations on the Germination and Behavi- 
our of Tree seedlings with special reference to 
‘Toungya Plantations. 
‘The Financial Possibilities of even-aged crops in 
Burma. (Ind. For. zlvi, 53.) 
Buaxronp, H. R., axp Working-plan for the Yoma Reserves, Tharra- 
Euus, BE. V. waddy Forest Division, Burma, Vols. I and II. 


Bore, R. Sr. G. 
Caxnaxe, F. 
Cuampion, H. G. . 


Dawns, C. G. E. 


Huis, E. V., axp 
Branrorp, H. R. 
RT 


Guover, HM. 


Hawes, H. H: 
Hantow, 0. M. 


Harr, Sm Gzorce 8. 
Hots, R. 8. . 
Houann, LB. . =. 
Howarp, 8. H. 


Jacsox, A. B. 
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Working-plan for the Lansdowne Cantonment 
forests, United Provinces. 

Working-plan of 1917 for the Ranikhet Canton- 
ment forests, United Provinces. 

Early Seeding of Pinus longifolia. (Ind. For. 

+ alvi, 49.) 

Geology and Forest Distribution. (Ind. For. 
ivi, 152.) 

Observations on some effects of fires in the Chir 
(Pinus longifolia) forests of the West Almora 
Division, United Provinces. (Ind. For. zl, 
353.) 
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Note on Sal_sowings in the Western Dooars, 
(Und. For. zlvi, 297.) 
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Afforestation of the Ridge at Delhi. (Ind. For. 
lei, 21.) 

Establishing Teak in an area of mixed jungle 
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1. Anrsony, W.J. A Note on the Match Industry at Kota in Bilaspur 
District, Central Provinces. (Ind. For. 2lvi, 309.) 
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“Indian Freshwater Mollusca assigned to the genus- 
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» ‘The Mollusca of the Inland Waters of Baluchistan 
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es Further Notes on the Genus Camptoceras (Mollusca 
Pulmonata) (Journ. Proc, Asiat, Soc, Bengal 
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Bombay Nat. Hist. Soc., azvi, 705 and 885.) 
fe » + + Notes on two collections of Birds from Seistan. 
f (Rec. Ind. Mus., 2viii, p. 121.) 
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Rupp, F. . . «Note on the Eggs of Prinia inornata The Indian 
Wren-Warbler. (Journ. Bombay Nat. Hist, 
Soc., xvi, 1042.) 
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Caracal (Felis caracal) and Hunting Leopard. 
(Cynaelurus jubatus) in Mirzapur, U.P. (Journ, 
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Development of Tarsius. (Proc. Zool. Sov., 1919, 
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The Affinities of Zarsius from the Embryclogical 
Aspect. (Proc. Zool. Soc., 1919, 476.) 

Report on the House Rats of India, Burma and 
Ceylon. Part III (Scientific Results from the 
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Soc., navi, 716 and 906.) 

The General Anatomy of Tarsius. (Proc. Zool. , 
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Note on the Malabar Slender Loris, Loris lydek- 
Kerianus. (Journ. Bombay Nat. Hist. Soc., 
evi, 836.) 

A note on Kogia Ureviceps. (Spol. Zeylanica.) 

‘The Zoological Position of Tarsius. (Proc. Zool 
Soc., 1919, 465.) 

Notes on the Genis Cheliones. (Scientific Results 
from the Mammal Survey, No. XX). (Journ, 
Bombay Nat. Hist. Soc., wevi, 726.) 

Some new Mammals from Baluchistan and 
North-West India. (Ibid., 933.) 

‘Two new species of Calomyscus. (Ibid., 988.) 
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(Scientific Results from the Mammal Survey. 
No. XX). (Journ. Bombay Nat. Hist. Soo., 
xvi, 727.) 

On the genus Tadarida (Wrinkle Lip Bats). 
(Ibid., 731.) 

Summary of the Results from the Indian Mammal 
Survey. Part IV. (Journ, Bombay Nat. Hist, 
Soo., axvi, 776 and 955.) 

‘Two new forms of the “ Funambulus tristriatus ”” 
Group. (Scientific Results from the Mammal 
Survey. No. XX.) (Journ, Bombay Nat; Hist. 
Soe., xevi, 728.) 

Bombay Natural History Society’s Mammal 
Survey of India, Burma and Ceylon. Report 
No. 80, Dekhan, Poona Distriot. (Ibid., 1025.) 

The Rat Problem in India. (Ind. Journ. Med. 
Research, Special No. 1919, 145.) 


+ Characters of Tarsius. (Proc. Zool. Sov., 1919, 


496.) 
Structure of Tarsius. (Proc. Zool. Soo. 1919, 
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+ Déscription d'un Colobaspis nouveau du Yunnan. 


(Col. Chrysomelidee). (Bull. Soc. Ent. France 
1920, 48-49) (0. regalis n. sp., Upper Yunnan): 
Les Scaphidiides de 1a Péninsule de Malacca, 
(Ann, Soc. Ent, Belg. tz, 47-58 ; May 1920.) 
[Scaphidium grande, Gestro, from Borneo, 
ae Malacca, Burina, Tonkin and Khasis, 
56; Scaphosoma nigroplagatum, n. sp., pp. 

Sot, "Perak, Rangoon.) 

Occurrence of Colotis vestalis and amata: at 
Unao.. (Bombay Nat. Hist. Soc. Journ. xxvii, 
868-869 ; October 1919.) 

Naini Tal Butterfly Notes. «(Bombay Nat. Hist. 
‘S00. Tourn., zzvi, 870 ; October 1919.) 
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Papers on Oriental Carabide, I. (dun. Mag. Nat, 
Hist. (9) iv, 1-17; July 1919.) (Chlaeniue (Homalo 
lachnus) sexguttatus, n. sp., Maymyo, p. 2; Chlaenius 
djaina, Mainds., p. 3; C. kanarae, n. sp., N. Kanara, 
pp. 3-4; C. multicolor, n. sp., Belgaum, pp. 45; 
C. tudious, n. sp., Belgaum and N. Kanara, pp. 7-8; 
©. apollo, n. sp., Nilgiis, pp. &-9; C. nilgiricus, »- 
sp.» Nilgiris, Coimbatore, pp. 9-10; O. fletcheri, n. sp., 
Diyatalawa, pp. 10-11; C. opacipennis, Chaud., 
Chapra, Bankura, Nagpur, Sitapur, p. 11; Q. henryi. 
ne sp. Ceylon, pp. 11-12; C. Binghami, n. sp, 
Maymyo, pp. 12-13; C. corbetti, n. sp. Rangoon, 
pp. 13-145 O, uninotatus, n. sp., Nagas, Manipur, pp. 
16-17.] ‘ 

Papers on Oriental Carabide, III. (dnn. Mag. Nat 
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Calosoma beesoni, n. sp., pp. 290-291, N. W. Himalayas, 
Dehra Dun. Omophronini: Omophron rotundatum, 
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Ozaenini, key to genera, p. 295.] 

Papers on Oriental Carabidw, IV. (dnn. Mag. Nat. 
Hist. (9) v. 445-455; June 1920.) [(Cosmodiscus, 
Sloane, redescr., key to spp., pp. 445-447; C. platy. 
notus, Bates, redescr, Japan, Sikkim, p. 447; C. 
picluratus, n. sp., pp. 447-448, Nagpur, Chilka Lake, 
Leistus championi, n. sp., pp. 448-449, W. Almora ; 
Lorocera stevensi n. sp. pp. 449-450, Tonglu; L. 
aparupa, n. sp pp. 450-451, W. Almora ; Zelma, 
n. g., pp. 451-452, type miranda, n. sp., pp. 453-454, 
‘Tharrawaddy, Caloutia ; Gnaphon, n. g., pp. 454-455, 
type Scaritoderus loyolae, Fairm.] ‘ 












+ Note on Bonelli’s “Tableau Synoptique.” (Trans. 


Entl. Soc., London, 1919, pp. 89-92 ; August 1919.) 


+ Onthetypesof Oriental Carabidw inthe British Museum, 


and in the Hope Department of the Oxford University 

Mureum. (loc, cit., pp. 119-217 ; August 1919.) 
Carabide from Seistan. (Ree, Ind. Mus. viti, 99-101 ; 
+ Deo. 1919.) 


+ Spines on the elytra of tropical Carabide. (Proc, 


Ent, Soe., London, 1919, pp. Weiti-luiv; Jan. 1920.) 
(Notes on Catascopus facialis, Wied, from North 
India] 
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A preliminary note on the present state of the Mosquito 
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. The Coffee Planting Industry in Southern India. Agric 
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pp. 582-583.) 

Xyleborus Beetles. (Planter’s Chronicle, av, p. 129; 
13 Mar. 1920.) 


= Systematic Notes on a* few Melolonthine Coleoptera. 


(Ann, Mag. Nat. Hist, (9) iv, 21-29, t. i; July 1919.) 
(Rhisotrogus rufus, u. sp» Nilgiris (7,000 ft), pp. 
24-25, t.1£.2.] 


~ Notes on Ruteline Coleoptera and descriptions of a few 


new species in the British Museum. (Ann. Mag. 

Nat. Hist. (9) iv, 379-385, ¢, 8 ; Dec. 1919.) (Fruhs- 

torferia birmanica, Arr., figd., t. 8, £7; F. yunnana, 
~ Ohaus, figd.,¢. 8, f. 10.) 


« ‘A List of the Endomychid Coleoptera of Indo-China 


with descriptions of new epecies. (Ann. Mag. Nat» 
Hist. (9) v, 821-396 ; April 1920.) [Several Indian 
spp. referred to. Bumorphus vitalisi, n. sp, p. 327, 
Indo-China, Karen Hills, Tenascerim.) 

A Contribution to the knowledge of the Tabanide of 
Palestine. (Bull. Entom. ‘Res. 2 2, 277-321, 18 fgs.; 
April 1920) (Tabanus leleani, n. sp., pp. 312-316, 
fi. 15, 14, Palestine, Cyprus, Tunis, Algeria, Meso- 
potamia, and Kangra Valley (Punjab).] 

Bionomics of Houseflies: J—Outdoor  feoding 
babits of Houseflies with special reference to Musca 
promisea (ongustifrons t). (Ind. Jl. Med. Res. vit, 
548-552 ; June 1920.) 

Idem ; U—Attraction of Houseflios to different 
colours. (loc. cit. 558-559 ; June 1920.) 


axp Idem. TII—A preliminary note on atteaction of House- 


fies to certain fermenting and putrefying substances. 
(loc. cit. 560-567 ; June 1920.) 


~ Brief Descriptions of new Thysanoptera, X. (din, 


‘Mag. Nat, Hist. (9) iv, 253-277 ; Oct, 1919.) [Terebra- 
ntia, Zolothripide: Bolothrips fulvicoltis, n. sp., 
pp. 258-254, Cawnpur. Thripide : Heliothrips minu- 
tissimus, n. sp. p. 260, Surat, Bombay ;-Dendro- 
thrips indicus, n. sp., p. 261, N. Malabar ; Euthrips 
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citricivtus, n. 9p. pp. 270-271, N. Malabar. ‘Tubuli- 
fera. Phleothripide : Haplothrips pictipes, mn. sp., 
pp. 273-274, Taliparamba.} 

Second Hundred Notes on Indian Insects. (Pusa Res. 
Inst. Bull. 89, pp. 102, 58 figs.) [Note 191, lifehist. of 
Megaccelum straminewm.] 

‘The Pink Boll-worm (Pectinophora gossypiella.) (Madras 
Villager's Calendar, 1920-21, pp. 56-57.) 

Use and Application of the Pest Act. (oe. eit. rp. 58:59.) 

Cotton and the Pink Bollworm in Bgypt. (West Ind. 
Bull. vii, 237-292, 4 diagrams, 13 figs; Nov. 1919.) 

Notes on some Culicide collected in Lower Mesopotamia, 
(Bull, Entom, Res. , 328-325 ; April 1920.) [Several 
Indian spp. included] 

Diagnoses de deux Nesitis nouveaux, du Torikin, eb 
synopsis des especes de ce genre. (Col, Erotylide,) 
(Bull. Soe. Entom, Brance 1920, 9-42.) 

‘The Food plants of Indian Forest Insects, Part TIL. 
(Indian Forester, June 1919, pp. 313-324) [Chry- 
somelidee ; Cistelide ; Curculionide.] 

‘The food plants of Indian Forest Insects. IV. (Indian 
Forester, Sept. 1919, pp. 488-495.) (Lamiide ; Lucani- 
de ; Passalide.] 

Insects attacking Yemane (Gimelina arborea. (Ind. 
Forester alvi, 85-86, Feb. 1920.) 

Notes on the larve and life-histories of Prionine Beetles, 
(Ind. Forest Rec., Vol. vit, pt. 5, pp. 1-23, 1 fign 
Btab.) 

‘The life-history of the Toon shoot and fruit borer, 
Hypsipyla robusta, Moore, with suggestions for its 
control. (Ind. Forest Rec. vii, pl. 7, pp. 1-71, 2 
figs., 18 tabs ; Jan. 1920.) ; 

‘The construction of calcareous opercula by Longicorn 
larve of the group Cerambycini. (Forest Bull. 38, 
pp. 1-10, tab. 1.) 

The Bechole Borer of Teak.  (Duomitus ceramicus, 

Wik.) “(Forest Record in the Press.) 

Common Butterflies of the Plains of India, Pars XXIII, 
(Bombay Nat. Hist. Soc. Journ. evi, 750-769 ; Oct. 
1919.) 

The Common Butterflies of the Plains of India, Part 
XXIV. (0. a0vi, 941-954; Jan. 1920.) 
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Burorots, E. 


Buar, K.G. 


Bovxm, @. E. 


Bonavan, I. . 


. New and little-known Heteropterous Hemiptera in 


the United States National Museum. (Proc. U. 8. 
Nat. Mus, li, 215-239 ; Oct. 1916.) [Pentatortine ; 
Eurymenids, n. g., p. 217, type vallicola ; B. vallicola, 
n. 5p, pp. 218-219, Goorais Valley (Kashmir). Re- 
marks on Gerris and allied genera, p. 287.] 

List of the Cylapine (Hem. Miride) with descriptions 
of new Philippine forms. (Ann. Soc. Ent, Belg. la, 
67-83 ; May 1920.) 

Further Notes on the Fabrician Types of Heteromera 
(Coleoptera) in the Banks Collection. (Ann. Mag. 
Nat, Hist. (9) v, 153-163 ; Feb. 1920.) (Meloidw: 
Horia testacea, Fb., from Tranquebar, pp. 159-160, 
remarks and references.) 





« Notes on the Coleoptera of British Guiana. (Ent. 


Mo. Mag. lo, 264; Nov. 1919 ; 265-272, Dec. 1919) 
[Plakias Lasiderne series, Stgbann 204 
capucinus, Fb., p. 264, also 
in in Coron Gurion Calandra oryzc, p. 265.) 





+ Contribution al conocimiento de la fauna indica. Ortho- 


ptera (Looustidm vel Acridiide). -(Rivista de la 
Real Academia de Ciencias Exactas, Fisicas y Natur- 
‘les de Madrid, Vol. XVI (2), nos. 6-9, pp. 278-412 ; 
1918 (recd. Feb. 1920.) [Acrydiins : Criotettia fasti- 
ditus, n. sp. p. 284, Taliparamba, Tryxalinw : 
Copilice, n. &-, pp. 378-379, type pulla, n. sp. p. 379, 

3 Stauroderus 2. Sp; P- 880, Gooty, 
Kanarkuppam; Bababuddinia, n. gy p. 381, type 
bizonata, n. sp. p. 382, Bababudins. Pyrgomor- 
phins : key to genera, pp. 387-389; Ramakrishnaia, 
3 & Dp. SOL-I02, type nothin. op. . 992, Babee 

Atractomorpha obscura, n. sp., pp. 392-393, 
Tecan Annampallee ; Orthacris fusiformis, n. sp 
p. 394, Nilgitis ; O. ramakrishnai, n. sp., pp. 394-395, 
Shevaroys. Catantopine: Hieroglyphus Bilineatus, 
1. sp., p- 396, Bengal ; #1. sp., p. 397, Palamoottah ; 

















Pileolum, n. g., p- 399, type kirbyi, n. sp., p. 400, 
Ootacamund ; Genimen, n. g., p. 401, type prasinum, 
n. sp., pp- 401-402, Bababudins, South Kanara ; 
Btesius, n. 2. p- 402, type waterhousei, n. sp. p. 408, 





henryi, n. sp, pp. 404-405, Tamarasseri; C. annerus, 
n. sp., p. 407, Virudupati; Opharus, n. g., p. 408, 
type ballardi, v. sp., pp. 408-409, Bellary distr.] 
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Bovine, A... A generic synopsis of the Coccinellid larve in the United 
States National Museum. (Proc. U. S. Nat. Mus. 
Ti, 620-650, tab. 118-121 ; Jan. 1917.) 


‘Brapizy, J. The synonymy and types of certain genera of Hymeno- 
Cuzsrer, ptera. (Lrans. Ent. Soc., London, 1919, pp. 50-75; 
Aug. 1919.) « 


Brauy, A..F. Wing-structure of Lepidoptera and the phylogenetic 
and taxonomic value of certain persistont Tricho- 
pterouscharacters. (Ann. Ent, Soe. Amer. ris, 349-366, 
tab. 29; Deo. 1919.) 

Brermaver, A. Ants attacking Bees. (Bombay Nat. Hist. Soe, Journ. 


6. wavi, 878 ; Oct. 1919.) 
Browy, W. ‘Notes on the progress of the European Olive at Peshawar. 
‘ROBERTSON. “(Agriel. Journ. India 2», 150-153, 2 figs.; Mar. 1920.) 
[Occurrence of Dacus olece at Cherat, p. 158.] 
Bnunert, E. —. - Diptera Brachycera, Vol. I. (Fauna of British India 


Series, pp. i2,-+-401, 40 figs., 4 tabs.; May 1920.) 

Catalogue of Oriental and South Asiatic Nemocera, 
(Reo. Ind. Mus. xvii, pp. 1-300 ; June 1920.) 

Castmnox, M. —. Note on the genera Phucobius, Sharp, and Orthidus, 
Rey. (Staphylinide.) (Bnt. Mo. Mag. lv; 207; 
Sept. 1919.) [Ocypus congruens, Wik., from Ceylon 
reterred to Phucobius, of which Orthidus is a synonym.) 

‘New species of Staphylinide from Ceylon, Part I. (Bnd, 
Mo. Mag. wv, 224-228; Oct. 1919; le. 251-555, 
Nov. 1919.) (Trogophlecus lewisi, pp. 224-225, Kandy ; 
L. peregrinus, p. 225, Kitulgalle, Colombo ; 7. nitidi- 
pennis, pp. 225-226, Dikoya ; Onylelus monoceros, 
p. 226, Colombo, Belligam, Nuwara Eliya ; O. distino- 
ticollis, pp. 226-227, Bogawantalawa ; Astenus hindo- 
stanus, p. 227, Colombo, Kandy, Nuwara Eliya; 4. 
laprobanus, pp. 227-228, Dikoya ; Medon ceylonicus, 
p. 228, Kandy; M. championi, pp. 251-252, 
Balangoda ; M. basalis, p. 252, Dikoya; Neobiswius 
rufipennis, ‘pp. 252-253, Nuwara Eliya; Philonthus 
tripunctatus, p. 253, Dikoya; P. pubipennis, pp. 
253-254, Kitulgalle ; P. versicolor, p. 254, Ceylon; 
Conosoma montanum, p. 255, Dikoya, n. sp.] 

New species of Staphylinide from Ceylon. Part II. 
(Ent, Mo. Mag. Wi, 49-63 ; Mar. 1920.) (Coproporus 
triangulus, n. spp. 49, Dikoya ; Leucooraspedum 
limbatum, n. sp., p. 49, Dikoya ; L. nigromaculatum 
Cam., obsoletum, n. var. p. 50, Bogawantalawa ; 
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Gyrophcena rufcentris, n. sp., p- 50, Galle, Kitulgalle, 
Dikoya ; Diestota subopaca, n. sp., p. 50, Balangoda > 

Neobrachida, n. g., p. 51, type castanea, n..sp., p. 51, 
Bogavantalawa ; Pseudobrachida, n. g, pp. 51-52, 
type nigriventris, n. sp., p. 52, Ceylon; Tachychara, 
12g» Pp- 52-58, type discipennis, n. sp., p. 58, Dikoya.] 





«New species of Staphylinide from Ceylon. Part II. 


(nt. Mo. Mag. lvi, 94-99 ; April-May 1920.) (Fala 
gria ceylonica, p. 94, F. asperata, p.95, n. spp.. Boga- 
wantalawa ; Tachyusa lewisiana, n. sp., p. 95, Kandy ;. 
Atheta (Coprothassa) anepsia, n. sp., pp. 95-96, Boga- 
wantalawe, Horton Plains, Nuwara Eliya ; Pelio~ 
plera pernitida, n. sp., p. 96, Dikoya; Orphnebiue 
ccingulatus, pp. 96-97, O. bryanti, p. 97, n. sp., Kandy 
Orphnebiota, n. g. pp. 97-98, type: rufocastanea, n. 

p. 98, Kandy; Myrmedonia opacicollis, n. sp., 
pp. 98-99, Bogawantalawa ; Apimela indica, n. sp., 
p. 99, Bogawantalawa.j 

‘New species of Staphylinide from India. (1) (Bntom. 
‘Mo. Meg. Wi, 141-144 ; June 1920.) [Priochirus 
(Zriacanthus) fletcheri, n. sp., Tyerpadi, and var. 
analis, n. var., Kodaikanal, p. 142; Priochirus 
(Cephalomeris) ‘major, p. 142, Palnis, P. (c) rufus, 
pp. 142-148, North Coorg, Facies Pua a 
Pusa, n. spp., Apocellagria, n. g 
4. thdis, Bobo 1th Nig die (Bindu) 
tarvensis, p. 144, Peshawar.) 

On some new species of the Staphylinid-genus Planeu- 
stomus, Dav, from India, with notes on certain allied: . 
forms. (Ent. Mo. Mag. lv, 154-156 ; July 1919.) 
[Planeustomus longiceps, pp. 154-155, Sarda (Bengal) ; 
P. bengalensis, p. 155, Sarda ; P. subcarinatus, p. 156, 
Sarda, n. spp.) . 








. Some Indian Coleoptera (1). (Ent. Mo. Mag. lv, 236-240, 


Oct. 1919 ; 1. e. 241-246, Nov. 1919.) (Hydrophilic : 
neers asperatus, p. 237, W. Alm 
238, Sarda (B 8. belli, p. 289. 
Laat A, binodulus, p. 239, Sunderbans ; n. spp. 
Heteroceride : Micilus minutissimus, Sahlb., p. 240, 
Sarda. Silphide : Hydnobius contractus, p. 240, Sarda. 
n.sp. Trogositide : Thymalus indicus, n. sp., p. 241, 
W. Almora. Colydiide : Teredolamus major, n. sp., 
p. 241, W. Almora. Mycetophagide : 

Bifaseiams, m. sp. p. 242, W. Almora. Anobiide = 


DS8b2 
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Stagelus denticornis, n. sp., pp. 249-243, fig, W. 
Almora, Xylophilidwe : Xylophilue bulbifer, pp. 243- 
244, W. Almora ; Cnopus pinicola, p. 244, W. Almora : 
n. spp. Bruchidw: Bruchus earulews, pp. 244-245, 
W. Almora ; B. maculipyga, pp. 245-246, Dehra Dun ; 
n. spp.) 

Cuampioy, GC. . Some Indian Coleoptera (2). (Ent. Mo. Mag. Wi, 68-77, 

‘ 8 figs.; Mar-April 1920.) [Hydrophilide : Hydrona 
cirrata, p. 69, fig. 1; H. vihamata, p. 70, fig. 2; 
H. maculicollis, p. 70; n. spp., W. Almora, Mely- 
ride : Bulobonye sericeus, n. sp., p. 71, N. W. Himal- 
layas, W: Almora; B. ezasperatus, n. sp. p. 12, 
Kumaon. Tenebrionidw : Ennebaus spinifer, Sarda 
- (Bengal), E. malabaricus, Malabar, p. 73, n. spp. Mel- 
andryidee : Osphya nigriventris, n. sp.,"p. T4, Pindari 
glacier. Oedemeride : Chrysanthia himalaica, pp. T4- 
75, C. rugicollis, p. 75, C.-valens, p. 75, n. spp.; W. 
Almora. Mordellide : Pentaria chloroptera, p. 16, 
P. kumaonensis, pp. 16-77, P. platyenema, p. 77, a. 
spp., W. Almora.] 

be » «Notes on the African and Asiatic species ‘of Melyris, 
Fab. (sensu lato), with an account of their sexual 
characters. (Ann. Mag. Nat. Hist. (9) iv, 157-219, 
7 figs.: Oct. 1919.) [Key to species, pp. 159-160; 
M. abdominalis, Fb., from W. and C. Africa, not 
India, pp. 176-177; M. erythrodera, n. sp., p. 213, 
India (? Barrackpore); M. oblonga, Fb., p. 214, 
Algeria to Persian Gulf.) 

” » + On some Eastern Xylophilids (Coleoptera.) (Ann. 
“Mag. Nat. Hist. (9) ¥, 393-406 ; May 1920.) (Hylo- 
beonus fasciatus, Pic., pp. 393-394, Galle, Tenasserim, 
Penang, Borneo; H. varicornis, Champ., p. 394, 
Siam, ‘Tenasserim, Philippines; Xylophilus alboli- 
neatus, n. sp., pp. 404-405, Kodaikanal ; X. brunneo- 
‘maculatus, Pic., p. 405, W. Almora, Kasauli, Simla ; 
X, himalaious, n. sp., pp. 405-406, W. Almora ; X. 
varus, n. sp., p. 406, Kodaikanal.] 

Cuaurioy, H.G. . A Cerambycid infesting Pine cones in India, (Ent. 
Mo. Mag. lv, 219-224, tab. 13, 14; Oct. 1919.) [Chloro-' 
phorus strobilicola, n. sp., p. 228, fig, W. Almora ; 
lifehistory deser.] 

Cuapsax,T. A. . Contributions to allife-history of Tarucus mediterranea, 
Bethune-Baker. [Lycwnide.] (Ent. Mo. Mag. lv, 
163-168, July 1919; 1. c. 169-178, tab, 6-11, Aug. 
1919.) 
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« Auseful breeding-eage. (Bull. Ent. Res. 2, 43-44, fig 





Nov. 1919.) 


Cooxerext, T. D, Descriptions and records of Bees. LXXXVI. (din, 


A 


Mag. Net. Hist. (9) iv, 98-104.) UOrecva ramakrishnce, 
Ckil. pp. 98-99, Taliparamba; C. histrio, Fb., p. 
99, Beeravalli ; C. macraspis, n. sp., p. 99, Saidapet ; 

©. chionotricha, n. sp., pp. 99-100, Coimbatore ; Antho- 
hora violacea, Lepel., p. 100, Patlakimedi ; A. cingu- 

lifera, Cx, p. 100, Sidapar ; 4. confusa, Sm., p. 100, 
Palnis; A. zondta, L. p. 100, Sidapur ; Callioeys 
apicata, Sm., p. 100, Coimbatore, Devanakonda ; 

©. dormitans, Ckll., p. 100, Coimbatore, Yemmiganur ; 
C.sezmaculata, Cam., p. 101, Coimbatote, Devana- 

Konda; O. pachyrkina, n. sp., p. 101, Devanakonda 
(Kurnul District) ; C. ramakrishna, n. sp., p. 102, 
Coimbatore ; Nomioiles patruelis, n. sp., pp. 102-108, 
Yereaud ; Stelis tuberculata, n. sp., p. 103, Coorg ; 
Lithurgus australior, Ckll. p. 104, Coimbatore, female 
desor.; Ceratina binghamni, Ckll., p. 104, Salem; 
Nomia iridescens, Sm, p. 104, Bangalore; N. 
histrionica, n. sp., p. 104, Koilpatti.] 

Descriptions and records of Bees, LXXXVIL. (Ann. 
Mag. Nat. Hist. (9) iv, 355-360.) (Bombus prshewal~ 
skii, Moraw., p. 355, Gulmarg, China; Anthophora 
conjusa,- 8m., p. 356, Murree; Megachile disjuncta, 
¥b., p. 357, Madras, Bangalore, Kurnul ; Mf. aureob- 
‘sis, Okll., p. 357, Bangalore, female deser.; M. 
ramakrishner, Ckil. p. 357, Bangalore, Devanakonda,. 
Kurnul ; M. fletcheri, n. sp., pp. 357-958, Bangalore ; 
Pasites indicus, n. sp., pp- 368-359, Pusa; Crocisa 
minuto, Rad., p. $59, Chapra.] 

Fossil Anthropods in the British Museum, I. (Ann. 
‘Mag. Nat. Hist. (9)», 273-279 ; Mar.1920.) (Hymeno- 
ptera : Bethylide : Epyris atavellus, n. sp., pp. 276- 
277, §.2 A. D. Burmese amber.} 

Two interesting insects in Burmese amber. (Entom, 
Wii, 198-195, figs.; Sept. 1919.) [Micropterygide . 
ficropleryz pervetus, n. sp., pp. 198-194, figs. 1 A.-F. 

Embiade ; Burmitembia, n. g., p. 194, B. venosa,. 
n. sp., p. 195, figs. 2. 3.) 5 

+fnsects in Burmese Amber. (1. ¢. 241-243 ; Nov. 1919.) 











‘swinkoei, n. sp., p. 243, fig. 3.) 
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Cocxzrmty, T, D, Some Indian Bees of the Genus Andrena. (Enlom. Iii 
A 133-135 ; June 1920.) [Andrena ilerda inglisi, subsp. 
n., pp. 133-134, Banhar (Bihar); A. peridonea, n. 
sp., pp. 184-135, Hangu, N. W. F. P.; A. comberiana 

beharica, p. 135, Banhar, Chapra.] 


Crace, F.W. . Secretion and epithelial regeneration in the midintestine 
of Labanus. (Ind. Journ. Med. Res. vis, 648-663, 
tabs 61-63 ; June 1920.) [Tabanus albimedius, Wik.) 


Crampton, GC. Notes on the Ancestry of the Coleoptera. (Pomona 
Journ, Entom. Zool. wi, 49-54, fig.) 


i » Notes on the Ancestry of the Diptera, Hemiptera and 
other Insects related to the Neuroptera. (Trans. 
Entom. Soc., London, 1919, pp. 93-118 ; Aug. 1919.) 


Dawaerwax, K. On hybrids of Batocera albojasciata and gigas. (Tijds. 
Ww. voor Ent. lrii, 157-160, tabs. 13, 14; Jan. 1920.) 


Distanr, W.L. . Report on Rhynchota of the Percy Sladen Trust Expedi- 
tion to the Indian Ocean in 1905. Part II. Suborder 
Hamoptera (Trans. Linn. Soc. Zool., (2) zvii, 
273-382, tabs 49-51, figs. I-17.) (Several Indian spp. 
recorded from Seychelles.} 


2 é Descriptions of new species and geniera of the Hetero- 
pterous Family Reduviide from British India. (Ann, 
Mag. Nat. Hist. (9) iv, 71-79.) (Ploiariola scotti. 
Dist., p. 71, Mysore; Stenolamus hirtipes, n. sp. 
p. Tl, Mysore; Bugubinus intrudans, Dist., p. 71, 
Mysore; Neoklugia, pp. 71-72, n. g., N. typica, n. 
sp., p. 72, Mysore; Neothodelmus, n. g., p. 72, N. 
lypicus, p. 73, Mysore ; Pasiropsis major, p. 73, 
Mysore ; Edocla annulata, pp. 73-74, Nandidrug ; 
Ectomocoris simulans, p. 74, Mysore, Vizagapatam ; 
E. melanopterus, p. 74, Mysore ; E. picturatus, p. 74, 
Mysore ; E. apicimaculatus, ‘p. 15, Yéreaud ; Sphed- 
anolestes aurescens, p. 15, Bangalore ; S. aterrimus, 
p. 75, Mysore; n. spp.; Endochus albomaculatus, 
Stal., p. 75, Mysore; E. erectus, Nilgiris, E. campbelli, 
E. parvispinus, Mysore, n. spp.; Brassivola hystrix, 
Dist., p. 77, Mysére; Isyndus modestus, p. 77, 0. sp.» 
Mysore ; Coranus militaris p. 77, C. vitellinus, p. 78, 
Mysore, n. spp; Allaorhynchus notatus p. 78, 
Mysore, A. bicoloratus, pp. 78-79, Nandidrug, n. 
spp; Phorticus varicolor, n. sp.,.p. 79, Mysore 
Lanes, Epidaus, differences, p. 79.]- 
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Dopp, A. P. ©. Notes on the Exotic Proctotrupoidea in the British and 
Oxford University “Museums, with descriptions of 
new genera and species. (Trans. Ent. Soc., 

1919, 321-322 ; Jan. 1920.) [Scelionide : Baryconus 
pictus, n. sp., pp. 334-895, Ceylon; 

bifasciata, n. sp., pp. 335-836, Ceylon ; Sceliacantha 
subplana, n. sp., pp. 336-337, Ceylon ; Sceliomorpha 
ceylonensis, n. sp., p. 349, Ceylon; Hadronotoides 
rugostriatus, n. sp., p. 352, Ceylon ; Telenomus, Hali- 
day=Immsia, Cam. (Ind. For. Rec. iv, 104), p. 853 ; 
Z. carinifrons, Cam.,Dehra Dun, redescr., pp. 355-356 ; 
Z. barrowi, n. sp., pp- 356-857, Dalhousie, bred from 
Sphingid egg. Proctotrupidw : Proctotrupes gravid- 
ator, Linn., var. partipes, n. var., p. 365, Kashmir ; 
Exallonyz orientalis, n. sp., pp. 365-366, Shillong. 
Ceraphronide. Belytide. Diapriadw ; Aneurhynchus 
indicus, n. sp., p. 382, Kangra Valley. 


D'Ononxmown, A. Contribution a l'étude des sous-familles des Spheridiinwe 














Ent. France, lexeviii, 105-168, 8 figs.) |Spheeridiin. 
Spheridiini, pp. 106-108; Spharidium, p. 112, fig. 8; 
a. sp, pp. 16-L18, ‘fig. 7, Mabé 
(Malabar). Cereyonini, pp. 118-119, Sgn. 8: ker 
to genera, pp. 126-127; key to spp. of Paromiorus, 
pp. 130-131; Paromicrus annandalei, n. sp., p. 180, 
Rotung (Aborland). Megasternini, pp. 181-182. 
Hydrophiline. Hydrobiini, p. “136; Scoliopsis, n. 
B, pp. 138-141, type spinosa; S. spinosa, n. 
Sp. pp. 141-142, Madulsima (Ceylon) ; Oooyelus latus, 
1. sp., pp. 142-144, Madulsima ; key to spp. of Oocyclus, 
pp. 144-145 ; key-4o subgenera of Helochares, p. 149 ; 
Pelthydrus, n. g., pp. 150-153, type 
P. sculpturatus, 2. op. pp. 158-154 Yunnan key to 
subgenera of Enochrus. Hydrophilini ; Sternolophus, 
pp. 156-158 ; Hydrophilus similis, n. sp., pp. 162-163, 
“BE. India”; Hydrous senegalensis, Perch., p. 163, 
Kurseong, Sangli, probably picsbergeni, Reitt., from 
N. India, Salt Range. Amphiopini, p. 164. Berosini, 
pp. 164165; Globaria leachi, Hope, pp. 167-168 
Kandy, Madras, Malacca ; Synonyms] 











Dracorr, 0..H.* . Notes on the flying White Ant and Scorpions that feed 
on them. (Bombay Nat. Hist. Soc. Journ. zzvi, 
873-874 ; Oct. 1919.) 


Dororr, L. 


Dorr, G. R. 


Euuor, B.A. 


‘Exremcuan, He. 


Evans, W. B. 
Fur, E.P. . 


Ferns, G. F. 


Furroner, 
Barworicce. 





Fizumavx, E. 


Fraser, F.C. 


LIS? OF PUBLICATIONS. 85 


Raport & Monsieur le Président de la Chambre @’Agri- 
culture du Tonkin et au Nord-Annam sur quelques 
nouvelles observations effectuées & la Station Entomo- 
logique de Cho-Ganh. (Suppl, Bull. 122, Chambre 
@ Agric. Tonkin: et Nord-Annam, No. 4, 10 pp.; April- 
May 1919.) [Notes on Xylotrechus quadripes.] 

Second Hundred Notes on Indian Insects. (Pusa Res. 
Inst., Bull. 89, pp. 102, 58 figs.) [Notes 105, 106.] 

Two new Stephanide. (Entom. Wii, 162-163.) [Dias- 
tephanus Vilineatus, pp. 162-163, Pusa, Chapra ; 
Parastephanellus seitus, p. 163, Pusa; n. spp.] 

Butterfly Vision: (Trans, Ent. Soo. London, 1919, 
pp. 1-49, 5 tabs.; Aug. 1919.) 

Notes on Indian Butterflies. (Bombay Nat. Hist. Soc. 
Journ, aevi, 1021-1023 ; Jan. 1920.) 

New Indian Gall Midges. (Diptera). (Agric. Dept. Entl. 
Mem., Vol. vii, No. 1., yp. 1-11 ; Tune 1920.) 

Notes on Coccidw. VI. (Canad, Entom. Ui, 61-65, 
fig. 12; Mar. 1920.) (Lepidosaphes _erythrine, 
‘Rutherf., 1914, from Ceylon, is synonym of Z. hawaiée- 
neis, Mask. 1894.) 

Second Hundred Notes on Indian Insects. (Pusa 
Res. Inst., Bull. 89, pp. 102, 58 figs.) [Miscellaneous 
notes nos, 102-104, 107-113, 115-118, 121-128, 130-145, 
‘147-150, 152-153, 157-158, 160-165, 167, 168, 170, 
172, 173, 176, 178-180, 182-185, 187, 189, 190, 193, 
197, 199, 200.] j 

Report of the Imperial Entomologist. ( 
Res. Inst. Pusa, 1918-19, pp. 66-103, tabs. 

Agricultural Entomology. (Ann. Rept. Ba. Sci, Adv. 
Ind. 1918-19.) 

‘Les espéces indo-chinoises du genere Adelocera, Gormar, 
[Col., Elateride.] (Bull. Soo. Ent. France, 1920, pp. 
U2-115.) [List of, and key to, species.) 

Indian Dragonflies, Part V. (Bombay Nat. Hist. Soe, 
Journ. xvi, 734-744, figs. 43-47 ; Oct. 1919.) 

Notes on some new and other Indian Dragonflies. (loc. 
cit. pp. 874-878 ; Oct. 1919.) (Hemianaz ephippiger, 
p- 874; Orogomphus zantheptera [error typogr. for 
‘zanthoplera], a. sp., pp. 874-875, fig,, Madura District ; 
Macrogomphus annulatus, Sclys, pp. 875-876, Madura 
District ; Diplacodes.paroula, Rmbr., p. 876, N. W. 
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India. Disparoneura fletcheri, p. 876, Shillong ; Caco 
neura mackwoodi, pp. 876-877, Diyatalawa (Ceylon) ; 
©. canningi, p. 877, Coonoor ; Enallagma assamica, 
pp. 877-878, Shillong: n. spp.) 

Indian Dragonflies, Part VI. (Bombay Nat. Hist. Soc. 
Journ, «xvi, 919-932, figs. 48-52 ; Jan. 1920.) 

Notes on Odonata collected in Seistan and Baluchistan 
in winter. (Reo, Ind. Mus. cviii, 79-82, 2 figs.; Sept. 
1919.) 

Descriptions of four new Indian Odonata. (Ree. Ind. 
Mus. xvi, 451-455 ; Dec. 1919.) [Argioonemis gravelyi, 
p. 451, Saugor; A. dyeri, pp. 451-452, Hoshangabad 

P Himalagrion, n. g., pp. 452-453 5 

3p. 408-454, Sitong, Darjiling Distr; 

Aagrioenemia Gebreui, pp. ASLASS, Lami, Balaghat 








(loc. cit. pp. 459-67, t, 32-37 ; Dec. 1919.) (Bpoph- 

thalmia frontalis, Selys, pp. 459-460, t. 32, f, 1, 

t. 34, £ 2; Tholymis tillarga, Fb. p.. 460, t. 

52,£2, t. 34, £1; Tramea limbata, pp. 460-461, 

t. 92, f. 3, t. 34, £ 8; Macrogomphus annulatus, 

Selys, pp. 461-462, t. 93, f. 3, t. 34, f£ 4, da; 
heterostylus, Selys, p. 462, t. 38, f 

t. 34, £ 5, Sa; C. wbrticalis, Selys, p. 46% 

minusculus, Selys, pp. 462-463, t. 83, f. 2, t. 34, 

£6, 6a; Cnpdopiaatin Tineatus Selys, p. 463; 

Matrona basilaris, Selys, pp. 463-464, t. 95, f, 1, t. » 

31, £. 1; Lestes sp. p. 464, t. 35, £.2, t. 97, 

2a; 

£3, t. 37, £65 miniata, Selys, p. 

+. 36, £ 4, . 37, £5; Protects gronsiys Laidl., 

pp. 465-466, t. 35, f. 4, t.. 97, £. 7; Chloroneura 
, Ramb., p. 408, t. 86, f. 3, &. 97, £. 

4; Pseudagrion microcephalum, Ramb., p. 467, t. 36, 

£2; P. hypermelas, Selys, p. 467, t. 36, f.1,t. 37, £. 


3] 

Notes on Indian Dragonflies. (Reo. Ind. Mus. xix, 31-33 ; 
June 1920.) (Rhodischnura nursei, Morton, dimorphic 
females descr., distribution ; Enallagma insula, n. sp. 
pp. 32-38, Chilka Lake] 

Description of a Rhinocyphine larva from Shillong.. 
(ntl, Mem. Dept. Agric. Ind., vii, No. 2, pp. 13-14, 
tab. 1; June 1920.) (Rhinocypha ignipennis larva. 
descr.) 
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The Black Banana Stem Weevil (Cosmopolites sordidus, 
Germ). (Agricl. Gaz. N.S. W., Nov. 1919, pp. 815-818, 
figs.) 

Report on a small collection of Indian parasitic Hymeno- 
ptera. (Proc. U. 8. Natl. Mus. lei, 513-624 ; 1919.) 
[Abstr. in Rev. Appl. Ent. VIII, A. 1919.] 

Note regarding malaria in Kashmir. (Ind. Jl. Med. Res. 
vii, 610-617 ; Tune 1920.) [Notes on Anophelines.] 
On the effects produced by the attacks of the Pink 
Bollworm on the yield of Cotton seed and lint in 
Egypt. (Bull. Bnil. Res. ix, 279-324, t. 18, fige., 

tables ; July 1919.) 

Descriptions of Indian Beetle larve, III. (Reo. Ind. 
Mus. avi, 263-270, 1 f., t. 14; June 1919.) 

Notes on some Asiatic species of Palingenia (Ephemero- 
plera.) (I. ¢. evits, 137-143, t. 18-20 ; April 1920.) 

‘The female of the Cockroach Alluaudella (le. xix, 17-18, 
Gs Mar. 1920.) [A. himalayensis, female descr.] 

‘A note on the marine invertebrate fauna of Chandipore, 
Orissa, with notes on Echiuroids. (I. ¢. vi, 396-402, 
fs Oct. 1919.) [Notes on Cicindela biramosa, Fb., 
and C. quadrilineata, Fb.) 

On a new genus and species of Coccide from North- 
Western India and Eastern Persia. (Rec. Ind. Mus. 
aviti, 117-119, t. 21-22; Dec. 1919.) [Naiacoceus . 
2. Gv type serpentinus, n. sp., Lahore, on Tamarix ; 
N. serpentinus vat. minor, Seistan, Pishin District, 
on Tamariz.) 

Notes on Indian Coccide of the subfamily Diaspidine 
with descriptions of new species. (Ree. Ind, Mus. 
avi, 433-449, t. 26-31; Dec. 1919.) (Chionaspis 
annandalei, p. 434, t. 26, £. 2a-c, Paresnath, on 
Deudrocalamus strictus; C. caroli pp. 434-435, t. 
26, ff. 3a-b, Dayjiling, on tea; C. chir, pp. 485-436, 
+. 26, ff. dae, &. 27, £ 5f, Almora, on Chir 
pine; C. gudalura, p. 436, t.27, £ 6a, b, Nilgiris, 
on bamboo; C. spiculata, p. 437, t. 27, £. Tad, 
8e, j, Periaghat, on bamboo; Aspidiotus pseudo- 
camellie, pp. 438-439, t. 28, f. 10, Bellary, on 
Capparis siylosa; A. tamarindi, p. 439, t. 28 fi 
La, b, Coimbatore, on tamarind; Aonidia indica 
p- 440, #. 28, #. 122, b, Caloutta; A. tenlaculata, 
pp. 440-441, £.°29, ff 18a-d, Quilon, on Vaterié 
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indica; Gymnaspis fious, pp. 441-442, t. 29, £ 
Lda, b, Kollegal, on Ficus retusa ; @. ramakrishna, p. 
442, t. 29, . 15a j, Courtallum, on Hemigyrosa ; 
Parlatoria artocarpi, pp. 442-443, t. 29, £ 16, 
Perieghat, on jak; P. papillosa, pp. 443-444, t. 
30, ff. 17a-g, Palghat, on jak vateri@, p. 444, 
t. 30, #. 18a-e, Quilon, on Vateria indica ; Lepido- 
saphes melic, pp. 445-446, t. 30, ff. 202-0, Coimba- 
tore, on nim; L. retrusus, p. 446, t. $1, ff. 21, 
Dodabetta, on Litsea whiteana ; Fiorinia frontecon- 
tracta, p.447,t. 31, fi. 2a-d, Bombay, on Garcinia 
indica ; P. plana, pp. 447-448, t. 81, ff. 290-b, 
Coimbatore, on Elzeodendron glaucum: F. sapindi, 
p- 448, Poona, on Sapindus trifoliatus ; n. spp-] 

On a new species of Antonina (Coccide) from Ceylon. 
(Ent, Mo. Mag. to, 175-176, fig.; Aug. 1919.) [Anto- 
‘nina sonata, n. sp., p. 175, fig., Pandaluoya, on Teino- 
stachyum attenuatum (a bamboo).] 

A list of Coccidw affecting various genera .of plants. 
(Ann, Appl. Biol. v. 261-278.) [Plant genera Querous 
to Zuceagnia.] 

Roport on the anti-malarial campaign at Kurunegala 
(Und. Med. Gaz. liv, 471-472 ; Dec. 1919.) 

Descriptions of new Pyralide of the Subfamilies Cram- 
bine ond’ Siginm. (Ann. Mag. Nat. Hist. (9) iii, 
583-547 ; June 1919.) (Coniesta, n. g, for Chilo 
araalis, Hmpsn., p. 540; Diatraa cashmirensis, n. 
sp., Kashmir, p. 843; D. uslalis, n. sp., Cachar, pp. 

+ 543-544 ; D. feo, n. sp., Ceylon, p. 544; D. cala- 

Pagel loghal Serai, Pusa, Upper 














D. lunidineais, n. sp., Navalapitiya (Ceylon), p. 045.] 


Descriptions of new Pyralidw of the Subfamilies Cram- 
binw and Sigine. (Ann. Mag. Nat. Hist. (9) iv, 53-68 ; 
Aug. 1919.) (Chilo rujulalis, p. 58, Kinyua (Upper 
Burma); C. submedianalis, p. 58, Batticaloa; C. 

gemininotalis, p. 59, Cachar ; Eschata irrorata, p. 61, 

Khasis ; n. spp.) 


Descriptions of new Pyralide of the Subfamilies Cram- 
bine and Sigine. (Ann. Mag. Nat. Hist. iv, 137-164 ; 
Sept. 1919.) [Surattha albicostalis, pp. 138-139, 
Horsleykonds (Madras) ; 8. arenalis, p. 139, Moghal 
Sarai ; Ancylolomia.agraphella, p. 144, Assam, Timor ; 
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A, dives, p. 145, Belgaum ; Charltona rufalis, p. 158, 
Nilgizis,, Trivandrum; C. endothormalis, pp. 155-154, 
Belgaum ; n. spp.] 


Hawrsoy, Sm G, Descriptions of new Pyralide of the Subfamilies Cram- 


rr 


Hanwynoton, F. . 


Howzerr, F. M. 


Howrer, W.D. 





bine and Siginw. (drm. Mag. Nat. Hist. (9) iv, 
305-326 ; Nov. 1919.) {Crambus chionopepla, p. 307 
pin. for C. chionostola, Himpsn;, Lo. (9) iti, 290 (praoce.). 
Siga, Hb. (1827) antedates Schanobius, Dup. (1844), 
p» 807 ; Zopeulis, Hb. (1827) antedates Scirpophaga, 
p. 819; Topeutis flavidorsalis, n. sp., p. 319, Bhutan ; 
T. brunnealis, n. sp., p. 319, Upper Chindwin Distr. 
Cirrhochrista bifurcalis, n. sp., p. 325, Formosa, Khasis, 
Philippines, 8. Celebes, New Guinea.) 


NewMothscollected by Mons. A. Avinoffin W. Turkestan 
and Kashmir during his journeys in 1909-12. (Trans. 
Ent. Soc., London, 1919, ‘pp. 431-434 ; Jan, 1920.) 

+ [Nootuide : Agrotine ; Zuzoa dimorpha, n. sp., pp. 
431-432, Kashmir (12,000 ft.) ; Feltia fuseifusa, 1. 
sp., p. 482, Kashmir (16,500 it.) ; Hadening : Tricho- 
clea el@ochroa, n. sp.; pp. 432-433, Kashmir (10,000 
ft.). Pyralide: Agroterinm ;  Pyrausta rubritine- 
talis, n. sp., p. 434, Kashmir. 

On new genera and species of Lepidoptera Phalene 
with the characters of two new Families. (Nov it. 
Zool. nevi, 253-282 ; Jan. 1920.) [Zygenide : Phacusa 
nicobarica, pp. 272-273, Nicobars ; Illiberis endo- 
cyanea, p. 973, Assam; Artona flaviciliata, p. 273, 
Raitdong (Sikkim) ; A. digitata, pp. 273-274, Dawnat 
Hills (Tenasserim) ; 4. phoozantha, p. 274, Shevaroys ; 
Campylotes burmana, p. 281,8. Khyen Hills ; n. spp.) 

Catalogue of the Lepidoptera Phalenm in the British 
‘Museum. Supplement, Vol. II. 








Life-history notes on Coorg butterflies. (Bombay 
Nat. Hist. Soe. Journ. ‘xavi, 871-872 ; Oct. 1919.) 
[South Indian Ypthima spp.; Attaous ailas ; Cyaniris 
limbata, life-history ; Bibasie sena and omens fer 
gusoni, larvee on Hiptage.| 


Report of the Imperial Pathological Entomologist. ” 
(Sci. Rept. Agric. Res. Inst. Pusa, 1918-19, pp. 104-105.) 
‘The fight against the Pink Bollworm in the United 


States. (U. 8. A. Dept. Agric. Yearbook, 1919, pp. 
359-369, figs. ; 1920.) 
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'Hotsoy, J.C. 


Tuas, AD. . 


‘Twauis, ©. M. 


Iuavert, TN. 
Kas an Gos, 
Ramnao 8. 
* Kawa, J.D. . 


‘Lamiaw, F. F. 


Progress Report of the Entomologist for Quarter, July- 
September 1919. (Trop. Agrie, liii, 341 ; Nov. 1919.) 

On the structure and biology of Archotermopsis, toge- 
ther with descriptions of new species of intestinal 
Protozoa, and general observations on the Isoptera. 
(Phil. Trans. Roy. Soc., series B, Vol. 209, yp. 75-180, 
f. 10, . 3-10.) [4. Wroughtoni, Desn., from 
Himalayas.) 

Early appearatice of Pieris brassicw, Linn., in the 
Darbhanga District, Bihar. (Bombay Nat. Hist, Soc. 
Tourn. zxvi, 869 ; Oct. 1919.) 

Harpactor costalis, Stal, preying on Ceritina viridissima, 
D. 7. (Bombay Nat. Hist. Soc, Journ, xzvi, 872, 
ct. 1919.) 


. Early occurrence of the Painted Lady (Vanessa cardui, 


L) in the Darbhanga District, Behar. (Bombay 
Nat. Hist. Soc.Journ, zzvi, 1046 ; Jan, 1920.) 

The Tea Tortrix (Homona coffearia, Nietn.). (Spolia 
Zeylan. zi, 191-192 ; Oct, 1919.) (Male, female and 
pups descr.) 

Field Experiments with anti-Tortriz Fluids, (Ceylon 
Dept. Agric. Bull. 46, pp. 23,4t.,2 .; Nov. 1919.) 

Legislation regarding Shot-hole Borer (Xyleborus forni- 
catus, Bichoft.). (Trop. Agrio, liv, 31-34 ; Jan, 1920.) 

Sur quelques Trechins (Coleoptera, Carabidee) du British _ 
Museum. (Ann. Mag. Nat. Hist. (9) v, 98-112 ; 
Jon, 380) vec ompiont, 2.s PR 108-110, 
Naini Tal, W. Almora, Gopaldhara, 8i 

Swarming Caterpillars of Northern dak (gri. 
Journ. India v, 181-184; Mar. 1920.) [Prodenia 
litura and Cirphis loreyi.) 

‘The’ Sugarcane borer and its control (Bombay Dept. 
Agric. Bull. 94, 1920.) (Diatrea auricilia.} 

Notes on the Biology of the Carabid genera Brachynus, 
Galerita and. Chlenius. (Ann. Ent. Soc. Amer. wii, 
382-388, t. 30-31 ; Dec. 1919.) 


+ Description of a new species of the genus Peoudophaa 


(Buphaa, Selys) from Western India, with some 
remarks on the section dispar of the genus. (Rec. 
Ind. Mus. xiv, 23-21, fig.; Mar. 1920.) (Ps. fraseri, 
1. sp., Pp. 28-25, fig., Castle Rock.] 
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Laxc,W.D. Note on copulation and oviposition in the Dragonfly 
Sympetrum striolatums, Charpentier, (Entom. liti, 2-5 ; 
Tan. 1920.) 

Lewis,G. . . On the Taxonomy of the Histeride. (Ent, Mo. Mag. 
lo, 173-174 ; Aug. 1919.) 

Macxzwa, J. . Report on the Progress of Agriculture in India for'1918- 


19. (Caloutta ; 1920; 186 pp.) [Entomology, pp. 

70-78 ; Pathological Entomology, p. 78.) 

Maupurassax, S. . The cultivation of Lac from a physiological standpoint 
(Hyderabad ; 26 pp.) 

Mattock, H.R. A. Some points in Insect Mechanics. (Proc. Zool. Soc, 
1919, 111-116, 8 figs.; Sept. 1919.) 

Marrarr,C.L. . The Pink Bollworm. (Monthly Bull. Calif. Dept. Agric, 

vidi, 478-485 ; Aug. 1919.) 


Marsuatz, G. A. Some new injurious Weevils from Asia. (Bull. Ent. 
K. Res. iz, 273-277, t. 17; July 1919.) (Dyscerus 
fletcher’, pp. 274-275, tab. 17, fig. 1, Shillong, Almora ; 
D. malignus, pp. 275-276, t. 17, £ 4, Shillong; 
Alcides mali, pp. 216-277, t. 11, £. 3, Shillong. 

‘n. spp.] 

>. » On the genus Aorus, Schh. (Coleoptera, Curculionids.) 
(Ann, Mag. Nat. Hist. (9) iv, 338-243 ; Nov. 1919.) 
[Rey to species, pp. 339-340; A. hearseyi, Pase., 
pp. 340-341, Rangoon, Tharrawaddy.] 

Mavur,$. . .. Chrysomelidw (Hispinee and Cagsidine.) (Fauna of Brit, 
India, pp. wiz, 439, 130 figs.; 1919.) 

» on ++ Anew Chlamys from Darjiling. (Ree. Ind. Mus. cia, 
19-21, 2 figs.; Mar. 1920.) [C. pashokensis, n. sp., 
from Pashok : Chrysomelide.] 

Meyrick, E. — . Exotic Microlepidoptera, Vol. II, part 8, pp. 225-256 
(Aug. 1919), pt. 9, pp. 257-288, (Nov. 1919), pt. 10, 
Pp. 289-320; Mar. 1920. [Numerous new Indian 
genera and species.] 

Mortey,.C.. . On some Equatorial and other species and genera of 
African Ichneumonine contained in the Collection 
of the British Museum. (Proc. Zool. Soc. 1919, 117- 
I71 ; Sept. 1919.) [Xanthojoppa, Cam., p. 128 ; Hopli- 
smenus, Grav., perhaps syn. with Acanthojoppa, 
Cam., p. 134; Hoplismenus ceylonicus, Cam., is male 
of Eupalamus (Melanichneumon) kandiensis, Cara, 
p. 184; Lagenesta monitor, n. sp. pp. 144-145, 
Assam : Leptothecus, Cam., redescr., pp. 149-150; 
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Amiblyteles negatorius, Fb.,=Eristious iridipennis, 
Cam. (Cape Colony) =Pompilus divisus, Sm. (Kashmir, 
Nepal), p. 160; Spilichneumon, Thoms.=Haliphera, 
Cam. (1903)=Eutanyacra, Cam. (1903), p. 161; 
Xenojoppa kali, n. sp., pp. 162-163, Dehra Dun 
and probably Assam ; Heresiarchini, list of genera, 
pp. 164-165; Miojoppa, Cam., redescr., p. 167; 
+ Benecles, Cam., redescr., p. 170. 

Morton, KJ. . Odonata from Mesopotamia, (Ent, Mo. Mag. Iv, 
143-144 ; June 1919 ; 1. 0. 145-161; July 1919.) 
[Sympyena pedisea annulata, Selys, pp. 145-146, also- 
probably from Quetta; Anaz parthenope, Latr.,p. 
150, Masharra, Amara ; Hemianaz ephippiger, Burm., 
Masharra, Amara] 

Odonata from Mesopotamia. (Ent, Mo. Mag. 1v, 183-192, 
192-193, 3 figs. and tab.; Aug., Sept. 1919.) [Orthe~ 
trum sabina, Dru., p. 183, Amara, Baghdad ; O. 
tamiolatum, Schn., p. 184, Ruz; Orocothemis, pp. 
184-186 ; C. erythrea, Brull., pp. 186-187, Amara, 
Quetta, “Bokhora; 6. servilia, Dru, pp. 187-189. 
Amara, Baghdad, Qurnah, Basra, Pusa, Deesa ; 
‘Sympetrum decoloratum, Selys, pp. 190-191, Amara, 
Jebel Hamrin, Qurnah, Basra, Caucasus, Quetta ; 
8. striolatum, Charp., p. 192, Jebel Hamarin; 8. 
fonscolombii, Selys, p. 192, Amara; Trithemis 
festiva, Ramb., p. 194.] 

Odonata collected in North-Western Persia and Mesi- 
potamia by Captain P. A. Buxton, RAM.O: (Ent. 
‘Mo. Mag. Iwi, 82-87 ; April 1920.) [Several Indian 
spp. referred to.} 

Odonata collected in Mesopotamia by the late Major 
R, Brewitt-Taylor, RAM.C. (Ann, Mag. Nat, Hist. 
(9) v, 293-308, t. 14; Mar. 1920.) 

Mom,F." . . On the mechanism of the Male genital Tube in Coleo- 

ptera (Trans. Ent. Soe., London, 1919, pp. 404-414, 
t. 21; Jan. 1920.) [Structure of tube in Riynco- 
phorus ferrugineus.] 

Outennac, 0. C. Occurrence of Stictopthalma godjreyi, Roths. (Bombay 
Nat. Hist. Soc. Journ. aevi, 867-688, fig.; Oct. 1919.) 
[Recorded from Tavoy Distr.} 

% » + Notes on the habits of butterflies, Zeucridia masoni and. 
Xanthotenia busiris. (Bombay Nat. Hist. Soe. Journ, 
xzxvi, 869-870 ; Oct. 1919.) (Recorded from Tavoy.] 
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Onursrox, W. . Notes on Ceylon Butterflies, Part II. (Spolia Zeylan, 
i, 126-188, t. 2-8 ; Oct. 1919.) 

Paiva,C.A. .-Rhyifchota from’ the Garo Hills, Assam. (Reo. Ind, 
Mus. avi, 349-377, 1. 34-361, July 1919.) (Chryso- 
coris garoensis, pp. 350-351; Eaithemus similis, p, 
353; Sastragala trilineata,’ pp. 385-356, t, 4, 
£1; Colpura suleata, pp. 957-358, t. 96, £ 1; 
Dasynus relatus p. 358 ; Ninus turaensis, pp. 59-360 ; 
Nerthus kempi, p. 360, t. 86, £2; Microvelia 
ineatipes, p. 362, t. 34, £2; M. atromaculata 
pp. 362-363, t. 34, £. 3; Perittopus maculatus 
PP. 363-364, t. 34, f. 45 Metrocoropsis, n. g, p. 
365; M. femorata, p. 365, t. 34, f. 5; Bagauda 
cavernicola, p. 366, tab. 36, fig. 3; Scadra castanea, 
pp. 367-368, t. 35, £ 13 Paralibavius, n. g., p. 

. 368; P. singularis, p. 368, t. 35, f. 2; Eetrychotes 
relatus, pp. 368-369, t. 85, £3; Sycanus ? dubius, 
pp- 369-370; Gorpis onniilatus, p. 370, t. 36, £ 
4; Nabis assamensis, p. 371, t. 34, £ 6; m. spp. 
from Garo Hills.) : 

Pansuzey, H.M. . On the preparation of Hemiptera for the cabinet: (Endl 
News raz, 223-227 ; Oct. 1919.) 

Pic,M. . ~—-. Longicornes nouveaux de Chine. (Bull, Soc. Ent, 
France 1920, yp. 117-119.) (Leptura impressicollis, 
pp. 117-118, Ipothalia Bicoloripes, p. 118, Leontium 
touzalini, pp. 118-119, L. punctulatum, p. 119; n. 





spp., Yunnan.] 2 
Pierce, W. Studies of Weevils (Rhynchophora) with descriptions of 
Dwicur, new genera and species, (Proc. U. S. Nat. Mus. li, 


461-473 ; Dec. 1916.) (Table of superfam. in Phyto. 
phaga, pp. 462-463.) 
5 x» The comparative morphology of the Order Strepsiptera, 
together with records and descriptions of insects, 
(Proc. U. 8. Natl. Mus. liv, 391-501, map. 5 fgs., 
1 6478; Sept. 1918.)° [Keys to families and 
genera.) 
Purar,N.Kunsan Coconut : the Wealth of Travancore. (Agric. Journ. Ind. 
iv, 608-628 ; July 1919.) [Insect pests, p. 624.] 
Purzar, R. An attack of Nephantis serinopa on coconut palm in 
Mapuavan, Travancore. (Agric. Journ, Ind. civ. 668-669, t. 
19,20; July 1919.) 
Povuron,E.B. . Forale forms of Papilio polytes bred at Hongkong, 
(Proc. Ent. Soc. London 1919, p. aii ; Jan, 1920.) 
Gs « 
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‘New species and forms in the Joicey Collection. (Ann. ” 
‘Mag. Nat. Hist. (9) iv, 277-282 ; Oct. 1919.) (Geomet- 
ride : Hemitheine : Thalassodes clarifimbria, n. sp., 
pp. 278-279, Maskeliya, Hakgala : Sterrhinm : Scopula 
linearis j. alstoni, form n., p. 279, Uva (500 ft.), Pun- 
daluoya; Scopula subpartita, n. sp., pp. 279-280, 
Khasis)] 







New Geometride. (Novitt Zool. axvii, 265-312 ; June 
1920.) [Anisodes (Pisoraca) insitiva, n. sp., Pp. 
275-276, Palnis, Nilgiris, Formosa ; A. (P.) mesotoma, 
n. sp,'p. 276, Hainan, Lower Burma ; Anisodes 
(Eerisera) argnton, n. sp pp. 218-279, Travancore, 
Khasis, Penang, Singapore, Borneo; Scopula ochri- 
crinita, n. sp., p. 287, Khasis ; & nitidissima, n. sp., 
p. 289, Kashmir Valley, Kulu; 8. flavifurfurata, n, 

BP. 290-291, Sabathu ; S. coangulata, n. sp., Dp. 

8, Khasis ; 8. campbell, n. sp. pp. 296-207, 
Palin; Ptychopoda palniensis, n. sp., p. $11, Palnis.} 

A contribution to our knowledge of the White Flies 
of the subfamily Aleyrodinw (Aleyrodidw.) (Proc. 
U. 8. Nat. Mus. li, 335-445, f. 1-10, t. 32-77; 
Jan. 1917.) (Aleurocanthus, Q. and B., pp. 385-836 ; 
‘A. bambusa, Peal, pp. 937-339, t. 32, fi. 1-9, 
Calcutta, on bamboo; A. citriperdus, Q. and 
p- 342, India, Ceylon, Java, on orange ; . dissin 
Rh spy pp 42843, t. 34, ff 1-9, Mudon (L, 
Burma), on unknown vi longispinusy n. sp., 
pp. 344-345, t. 35, . 1-6, Calcutta, Moulmein, 
on bamboo ; A. mangifera, n. sp., pp. 345-347, t. 36, 
fi. 1-9, Bombay, Saharanpur, DehraDun, on mango ; 
‘A. nubilus, Buckt., pp. 347-348, ff. 2, Backerganj, 
on betel; A. piperis, Mask, pp: 348-849, t. 37, 
fi. 1-8, Ceslon, on Piper nigrum ; A. spiniferue, 
Quaint., pp. 351-852, t. 98, ff. 1-6, Java, on Citrus 
and rose; A. woglumi, Ashby, p. 955, throughout 
Orient : Aleurooybotus, Q. and B.,p. 356; A. setiferus, 
n. sp, p- 387, t. 40, £ 2, Peradeniya, Java, on 
grasses : Alewrolobus, Q. and B., pp. 357-358; 4. 
barodensis, Mask., pp. 359-360, “t. 41, ff. 1-11, 
Baroda, on sugarcane, longicornis, Zehnt., is synon ; 
.A. flavus, n. sp., pp. 360-861, t. ff. 1-8, Peradeniya, 
on Loranthus ; A. setigerus, n. sp, pp. 312-373, 
+. 45, . 1-6, Peradeniya, on Harpullia pendula ; 
A. simulus, Peal, pp. 373-376, t. 46, fi. 1-14, 
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Caleutta, on Bombax malabaricum : Aleuroplatus, Q. 
andB.,p. 381; Aleuroplatus, n. subg., pp. 382-383 ; A. 
(4.) ficus-rugose, n. sp., pp. 387-888, t. 49, ff. 
18-16, Caleutia, on Ficus rugosa ; A, (4.) incisus, n. 
Sp., pp. 388-389, t. 52, £ 2, t. 49, ff 20, 21, 
Peradeniya, on Ostodes and Garcinia ; A. (.) pectiné- 
ferus, n. sp., pp. 393-894, +t. 53, #2. 10-14, t. 56, 
fi. 2, Lahore, on Morus; A. (d.) translucidus, n. 
sp. pp. 397-398, . 58, ff. 2%.t) 60, ff 8-14, 
Lahore, Wazirabad, on orange; Dialeurodes, Okll., 
key to subgenera, pp. 405-408 ; subg. Dialeurodes, 
key to species, pp. 406-408; D. (D.) citri,, Askm., 
pp. 408-412, t. 63, f. 1-14, t. 64, £ 1, America, 
India, on orange; D. (D.) radiipuncta, n. sp., pp. 
418-419, t. 66, fi. 5-7, Peradeniya, on Memezylon ; 
Rusostigma, n. subg.; p. 420; D. (R.) eugenie, Mask., 
p. 421, t. 68, ff. 1-5, India, on Lugenia jambolana + 
Diateuronomada, n. sabg., p. 424; D. (D.) dissimilis, 
a. sp., pp. 424 t. 70 ff 1-4, Saharanpur, on 
Phyltanthus myrtifolium ; Rabiostigna, n. subg., p. 
425; D. (R.) radiilinealis, n. sp., pp. 425-426, ¢. 
70, ff. 5-8, Nuwara Eliya, onmistletoe ; Rhachisphora, 
n. subg., pp. 450-431; D. (R.) trilobitoides, n. sp., 
pp. 483-434, t. ff, 6-11, t. 74, ff. 2, Per 
adeniya, on Harpullia and Eugenia operculata ; D. 
(R.) rutherjordi, n. sp., pp. 439-433, t. 75, #. 1-5, 
t. TA, £ 1, Peradeniya, on Loranthus ; Dialeuro. 
pora, n. sabg., p. 434; D.(D.) decempuncta, n. sp., 
pp. 434-435, t. 76, ff. 1-7, Peradeniya on 
cinnamon and Lahore on mulberry; Neomaskellia, 
Qand B., pp.436-437 ; NV. bergii, Sign., pp. 437-439, 
t. 77, i. 1-14, Java, Manila, on a wild grass.] 


















RawacwanDnA Second Hundred Notes‘on Indian Insects. « (Pusa Res, 
Rao, Y. Inst., Bull. 89, pp. 102, 58 figs.) [Notes 114, 129, 151, 
159, 169, 181, 196.) 


Lantana Insects in India, being the report on an inguiry 
into the efficiency of indigenous insect pests as a 
check on the spread of Lantana in India, (Agric. 
Dept, Entl. Mem, Vol. v, No. 8, pp. iii+239-314, 
tabs. 24-37, 3 figs.; June 1920.) 


Rawaknrsuna Second Hundred Notes on Indian Insects. (Pusa Ree. 
Axvar, T. V. Inst., Bull.. 89, pp. 102, 58 figs.) [Notes 119, 120, 
146, 166, 171, 174, 17, 188, 192, 194, 195, 198.], 
a2 
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Rawax :isuna A contribution to our knowledge of South Indian 

Avvan, T.V. Coccide. (Pusa Bull. 87, pp. 1-50, figs. 1-40, tabs. 
L-I6.) 

Records of Trigonalide from South India (Reo. Ind. 
‘Mus. zvi, 471-474, fig.; Dec. 1919.) (Pacilogonalos 
fulvoscuellata, pp. 471-472, Palnis ; P. kerala, pp. 
472-474, fig., Malabar : n. spp.] 

Administration Reportof the Government Entomologist: 
for 1917-18. (Rept. Madras Dept. Agric., pp, 74:77 








1918.) 
Ricarvo, G. . Notes on the Asilide ; Subdivision Asiline. (Ann. 
Mag. Nat. Hist, (9) v, 209-241 ; Mar. 1920.) (Key 


to spp. from India, Burma and Cochin-China, p. 213 ; 

Promachus duvaucelii, Macq, p. 214, Dehra Dun; 

P. marcii, Macq., pp. 214-215, Gundunri, Bhandani ; 

P. binghamensis, n. sp.. pp. 215-216, Darjling ;-P. 

heteropterus, Macq., p. 216, Bellary Distr.; P. calanus, 

WIk., pp. 216-217; P. contractus, Wik., p. 217; P. 

apivorus, Wik., pp. 217-218, Burma, Siam ; P. macu- 

lott, Fh p. 38, Teioomal, Colombo Bangalore ; 

pseudomaculatus, 2. sp., pp. 218-219, Nilavelt 
tua Rochavell (Ceylon) ; P. leoninus, Loew., p. 219, 
S. Shan States, Sikkim ; P. yerburiensis, n. sp., p- 
‘i 220, Trincomali, Guindy, Coimbatore.) 

Ruay, NG. ©. Anew Arhopala (Lep. Lyeanide) from Ceylon. (Bntom 
Uti, 9-98 ; Moy 1020.) (Arhopala ormistoni,v. spy 
Nakiadeniya (Galle District.)} 

Ronwen,8.A. . Three new species of Indian Drynnid parasites of Rice 
Leaf-hoppers. (Proc. U. 8. Natl. Mus. lvii, 159-161, 
tab, 22; 16. June 1920.) (Digonatopus lucidus, p. 
159, Pusa ; Haplogonatopus orientalis, pp. 159-160, 
Bilaspur ; Pseudogonatopus sogatea, pp. 160-161, Pusa : 
nm. spp.) 

Roruscup, Lonp Preliminary descriptions of some new species and sub- 
species bf Indo-Malayan Sphingide. (Ann. Mag. Nat. 
Hist. (9) v, 479-482.) (Marumba scolti, n. sp.s pp. 
480-481, Shillong, larva descr.; Cechenena scotti, n. 
sp., pp. 481-482, Masuri, larva descr.) 

Rvones,H.. . Notes on the male genital system in certain Lepidoptera. , 
(Ann. Ent. Soo, Amer. xii, 192-212, t. 10-12.) 

Sanpsox, Worx . Notes on Platypodide and Scolytide collected by 
Mr. G. E. Bryant and others. (dnn. Mag. Nat. 

Hist (0) iv, 105-114 ; Sept. 1919.) [Platypus solidus, 
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Wik., p. 106, Ceylon, India, Sunda Islands, Penang ; 

P. pilifrons, Chap., p. 106, India, Indian Archip., 

Pénang ; Xyleborus submarginatus, Blandt., p. 109, 
India (Belgaum), Ceylon, Celebes, New Guinea, 
Sarawak ; X. comptus, n. sp., p. 11, Ceylon, on 
Hevea brasiliensis ; X. undulatus, n.sp., pp. 111-112, 
Bengal ; Phlasinus jubatiis, n. sp., pp.° 112-113, 
Debra Dun ; Cryphalus corpulentus,n. sp., pp. 113-114, 
Nilgiris.] 

The Hawk-moth (Deilephila livornica) ; a correction, 
(Bombay Nat. Hist. Soc. Journ. azvi, 872 ; Oct. 1919.) 
[Sphingid recorded in this Journal Vol. xxv, part 1; 
was Celerio euphorbice nervosa. 

Notes on the larva of the Protoparce convoluuli, (Entom, 
ii, 166-167.) 

Curious accident to Sphingid larvex. (Entom, lit, 262 ; 
Nov. 1919.) [Captive larve of Charocampa theylia 
[perhaps Hippotion boerhavice] accidentally poisoned 
by naphthaline.] 

Tovorhynchites minimus, Theob. (Spolia Zeylan. zi, 
189-191 ; Oct. 1919.) [Female descr.] 

On the occurrence of Coleoptera in the human intestine 
Und. Jl. Med. Res. vii, 568-569, t. 65 ; Tune 1920.) 
[Onthophagus bifasciatus, Fb., found in Ceylon. 

A comparative study of certain sense-organs in the 
antennw and palpi of Diptera. (Proc. Zool. Soc. 1919, 
31-69, j. 43, t. 4 ; Sept, 1919.) 

Recommendations for the control of Shot-hole Borer 
of Tea. (Crop. Agric. li, 36-37 ; July 1919.) 

Shot-hole Borer. A control pruning scheme, and its” 
practical modification. (Ceylon Dept. Agric, Bull. 
44,8 pp.; June 1919.) 

‘The Mosquitos of FarEastern Ports with special reference 
to the prevalence of Stegomyia fasciata, F., (Bull. 
Entom, Res, 2, 383-384 ; April 1920.) 

A curious method of feeding noted in Danaiz limniace, 
Cram. (Bombay Nat. Hist., Soc. Journ. avi, 1047 ; 
Jan. 1920.) 

Second Hundred Notes on Indian Insects. (Pusa Res. 
Inst., Bull, 89, pp. 102, 58 figs.) [Note no. 115.] 

A Synopsis of the Aphididw of California, (Univ. 
Calif., Techn: Bull, Entom., ci. No. 1, -pp. 1-221, 
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1 117; Nov. 1919.) [Containing references to- 
many Indian genera and species and (pp. 154-158) 
a translation of van der Goot’s key to genera and. ° 


tribes] 
+ Indo-Malayan and Australian Noctuide. (dnn, Mag. 


Nat. Hist. (9) iv, 118-127 ; Sept. 1919.) [Sarroth- 
ripinw ; Characoma perfect, pp. 118-119, C. araca, 
p. 119, Khasis, n. spp.; Giaura multipunctata, p. 119,. 
nom. nov. for punctata, Swink. (1890) (preocc.), 
Tenasserim, Khasis, Nilgiris ; Barasa sufida, n. sp. 
P. 120, Khasis; Odontodinss : Stitoplera anca, n. 
sp. pp. 120-121, Khasis; Gyrtona yuoca, Swinh, 
p. 121, Singapore, Perak, Andamans, Ceylon ; Lopho- 

plera apirtha, Swink., p. 121, Simla, Sikkim, “Khasis, 
Fert Stoinan, Andsnes . hampsoni, n. sp, P- 
121, Nilgizis ; Noctuinw : Simplicia moorei, n. sp. 
p. 122, Ceylon; Floccicura trilinea, Beth-Baker, p. 
122, New Guinea, Perak, Madras, Assam, Sikkim ; 
Plecoptera oculata, Mo., p. 128, Khasis, Bombay ; 
P. quesita, Swinh, p. 123, Khas, Bombay, Gujarat, 
Nilgiris, Burma, Andamans ; Oresia argyrosigna, Mo.,. 
P- 123, Ceylon, Nilgiris, Sikkim, Assam ; Ationda,. 
B. gy Dp. 128-124, type Copnodes trifasoiata, Mo. 
H, 














Nicobars ; Tochara creberrima, Wlk., p. 125, Sylhet, 
i J 


+ ‘On the geographical distribution of the genus Anomis: 


Hubner (Lineopalpa, auctorum), a Noctuid of the 
Family Gonopteride. (Ann. Mag. Nat. Hist. (9) , 
250-258 Mar. 1920.) [Anomis mesogona, Wik., p. 
252, t. 9, £ 2; As involuta, Wik., p. 252, 6.9, 
f. 4, Ceylon, India to Simla; A. fulvida, Gn., pp. 
252-253, 256, ¢. 10, f. 7, Assam, India, Malaysia, 
Borneo; A. combinans, Wik., pp. 254-257, t. 11,. 
£. 12, Ceylon, Borneo, Engano; A. albitibia, Wik., 

“pp. 254, 258, t. 12, £, 13, Ceylon, South India, 

, Rangoon, Perak ;°A. metazantha WIk., pp. 
254-255, 258, t. 12, ff. 15, Assam, Sikkim, Nilgiris, 
India generally; A. involuta, Wik., p. 255, Siam, 
Yatung, Ceylon, Assam, Rangoon, Karachi, Simla, 
Bombay, Nilgiris.] 

On the morphology and systematic position of the 
Family Micropterygide (sens. lat.). Introduction and. 
Part 1 (the wings.) (Proc. Linn, Soc. N. 8. Wales. 
aliv, 95-136, 14 figs., 1 tab.; June 1919.) 


‘Turyarp, RJ. . 


Town, J. RueB. 


Townsenp, O. H. 
T 


‘Torwer, R. E. 
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The Panorpoid Complex. Part 8, the wing-venation.. 
(Proc. Linn. Soe. N. 8,,Wales’ aliv, 533-718, ff. 35- 
2, t. 31-35 ; Dec. 1919.) 


‘An Oriental Cucujid-beetle in Cheshire. (nt. Mo. Mag. 
wi, 46 ; Feb. 1920.) (Lemotmetus rhizophagoides, 
Wik, found in bones. Known from Ceylon, Formosa, 
Sumatra, Borneo, Timor, Celebes, Ceram, New Guinea 
and British East Africa.] 





Now genera and species of Muscoid flies. (Proc. U. S. 
Nat. Mus. li, 299-323 ; Oct. 1916) [Salmaciads : 
Atractocerops, n. g., p. 307, type ceylanica ; A. ceyla- 
nica, n. sp. p. 307, Peradeniya, Minthoide : 
Zostéropsis, n. g., pp. 309-310, type ritherfordi ; Z. 
rutherfordi, n. sp., p.310 Peradeniya, Larveevoride ; 
Sturniiopsis, n. g-, p. 313, type inferens ; S. inferens, 
p. 313, Java, reared from Sesamia inferens. Exoristi- 
dw: Diatreophaga, n. g., p. 320, type striatalis + 
D. striatalis, n. sp., p. 320, Java, reared from Diatraa 
striatalis ; Metoposisytops, n. g., pp. 320-821, type 
oryee ;, M. oryee, n. sp., p. 821, Java, reared from 
“ rice-borer.””] 


On Indo-Chinese Hymenoptera collected by R. Vitalis 
de Salvada, THI. (dnn. Mag. Nat. Hist. (9) 
iv, 385-395 ; Dec. 1919.) [Pristaulacus flavipennis, 
Cam. (1888)=Aulacus magnificus, Schlett. (1889), 
p. 386, Ceylon :'Evaniade. Ichneumonidie : Holeo 
Joppa fluvipennis, Cam.,p.392, Indo-China, Hongkong 
hasis, Silskim.] 


On Indo-Chinese Hymenoptera collected by R. Vitalis 
de Salvaza. IV (dnn, Mug. Nat. Hist. (9) 
v. 84-98 ; Jon, 1920.) [Cryptochilus fulous n. sp., 
pp. 95-96, Indo-China, Mergui, Tenasserim ; Cypho- 
nonye peregrinus, Sm.,n. ab. disjunctus, p. 97, Western 
India, Sikkim, Ceylon, Pegu, China.} 








Notes on Fossorial- Hymenoptera, XZ. On new 
species_in the British Museum. (Ann, Mag. Nat. 
Hist, (9) v, 265-271 ; Mar. 1920.) (Psammocharidee : 
Deweragenia kandiensis, n. sp., pp- 266-267, Kandy. 
Sphecoidea : Pemphredoninse: Psenulus nigrolineatus, 

+ Cam., p. 267, Borneo, Kandy : Philanthinm ; Cerceris 
expulsa, n. sp. pp. 268-269, Caleutta district: Cra- 
bronine ; Crabro wiekwari,n. sp., pp. 270-271, Kandy.) 
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= Notes on the more important insects in sugarcane 
plantations in Fiji. . (Bull. Entl. Res. 2, 21-39, 8 figs.; 
Nov. 1919) [Adoretus versutus Har., pp. 29-80, 
Dna 





* p, 89, are Indian species mentioned.] 

The terminal abdominal structures of Orthopteroid 
Insects: aphylogeneticstudy. (Ann, Ent. Soc. Amer. 
zit, 267-316, tabs. 20-28 ; Dec. 1919.) 


+ A now Syoophagine (Ageonide—Chalcidoidea) genus 


‘and species from the Gold Coast. (Ent, Mo. Mag. 
0, 974-277.) [Key to subfamilies of Agaonidm and 
* genera of Sycophaginm, pp. 274, 275.) 

The Ants of the genus Metapone, Forel. (Ann, Ent. 
Soc. Amer. zit, 173-191, 7 ‘fgs.; Sept. 1919.) [M. 
greeni, Forel, pp. 179-181, ff. 1, 2, Peradeniya, 

Philippine Wasp Studies. (Hawaii Sugar Planters’ Bapt. 

Sin., Endl. Bull. 14, pp. 186, figs. 108 ; Dec. 1919.) 
[Macromeris violacea, Lepel., pp. 83-92, ff. 37-42; 
Paragenia argentifrons, Sty pp. 92-97, £ 435 
Peeudagenia blanda, Guer., p. 97, £ 44; 
Sm., p. 105; Pompilus analis, Fb. pp. 
52, 53 ; Chalybion violaceum, Fb,, pp. 119-120 ; Scei- 
phron intrudens, Smm., pp. 120-122, #. 51-582; So. 
maderasatanum, Fb, pp. 123-124] 

Report of the prevalence of malaria and Anopheline 
Mosquitos and measures recommended for the pre- 
vention of malaria in Mercara. (Ind. Med. Gaz. liv, 

,, 961-365, 1 map ; Oct. 1919.) 











Veterinary Science. 





+ Anaphylaxie-immunite. (C. R. Biologie T. 82, 1919, 


pp. 1200.) 
De V’ etat d anaphylaxie » I’ tat d’ immunité, 
(C. R. Biologie, 7. 82, 1919, pp. 1202.) 


+ Generalized Tuberculosis of the Horse. (Jnl. of 


Amer. Vety. Med. Asso.,Vol.55, 1919, pp. 672.) 

Viinfection, Ia sensibilisation eb limmunité dans la 
lymphangite epizootique des solipedes. (Annaler 
dePInstt. Past. 7. 33, 1919. pp. 678.) 
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Boysrox,, M. axp Virulence de ‘certains organes dans la peste 

Horoums, W. ovina. (Reo. de Med. Vet., Vol. 95, 1919, 
pp. 80.) 


Branronp, R. . Note on an outbreak of Surra at the Govem- 
ment Cattle Farm, Hissar, and on cases treated. 
(Agr. Inl. : of India, Vol, 14, 1919, pp. 762. 


Brave, SL... - —.  Quelques notes sur’ les protozoaires, parasites 
intestinaux de ? homme et des animaux. 
(Bull. Soe. Path. Brot. 7. 12, 1919, pp. 628.) 


Baumrr,E.. . —. Transmission de la piroplasmose canine francaise 
parle Dermacentor reticulatus, Embolies parasi- 
taires dans les capillaires del’ encephali. (Bull. 
Soo, Path. Ezot. L. 12, 1919, pp. 651.) 


Capaye, 0. . . ©. Glanders in Mule. (Jnl. of Com, Path. and 
Th., Vol. 32, 1919, yp. 117.) 
‘Onoss, HE. =. =. A note on the treatment of Surra in Camels 


by Infravenous Injections of Tartar Emetic. 
(Bull. No, 95 of Agr. Res. Instt., Pusa.) 


Cnovenr,P.. . «The susceptibility of calves born from Rinder- 
pest Immune Cows towards Anti-Rinderpest 
vaccination. Experiments upon the effects 
of sero-vaccination on milk fed and on weaned 
Calves. (Bull. Soc. Path. Exot. 7. 12, 1919, 
pp. 65.) 

Experimenti di vaccinazione contro la_peste- 
bovina con il’ metodo della siero-infezione di 
schein. (Bull, Soc. Path. Bzot. 7. 12, 1919, 
pp. 487.) 

Corasson, M. . ~—-. ‘The rapid production of Antirinderpest serum 

and its utilisation in an Infected Region. 
(Reo. de Med. Vet. T. 95, 1919, pp. 323.) 
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Annual Report of the Board of Scientific 
Advice for India, 1920-21. 


SUMMARY OF PROCEEDINGS. 


Fortieth meeting held at Delhi on the 28th Novemter 1921, 


The programmes of the various departments for 1921-22 and the draft 
Annual Report of the Board for 1920-21 were considered and accepted. 

The Board discussed the Report of the Libraries Sub-committee on the 
provision of scientific libraries in India anid on the perishing of paper in India. 
Tt was resolved that the Education Department should be asked to publish 
the catalogue of scientific periodicals available in India cutside Calcutta 
as soon as possible and that the Libraries Sub-committee should prepare a 
list of scientific periodicals suitable for libraries in India ; that if the catalogue 
and the list were ready in time the Education Department should be asked to 
nominate a representative specially to attend the next meeting of the Board 
to consider the action to be taken. In respect of the perishing of paper the 
Board referred the question to a Sub-committee to consider what action could 
be taken on the Report issued by the Indian Institute of Science and to report 
to the Board before the next meeting. 

‘The proposal made by the Agricultural Adviser to the Government of India 
to abolish the sections of the Annual Report of the Board for which the Agri- 
cultural Department was responsible and a proposal by the Inspector-General 
of Forests that the Annual Progress Report of Forest Research workin India 
should be accepted by the Board for inclusion in its Annual Report instead of 
the special contributions hitherto supplied were discussed. ‘The Board came 
to the conclusion that the present practice of compiling the Annual Report 
of the Board should be continued. ‘They regretted they were unable to ac~ 
cept the suggestion of the Inspector-Ceneral of Forests, and expressed the 
opinion that the preparation of a special triennial Report or Review of all 
scientific work in India for the Board should not be attempted. 

‘The Board then considered the qualifications of a representative of the 
Baucation Department to be nominated as a member of the Board. Tt was 
resolved that while the Board would prefer the representative of the Education 
Department to possess scientific qualifications, any nomination that the Educa- 
tion Department desired to make would be weleomed. 

‘A proposal for the establishment’ of a Marine Biological Station at Port 
Blair and Andaman Islands was considered. ‘The scheme was referred to a 
Sub-committee for report before the next meeting of the Board. 
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APPLIED CHEMISTRY 


PART I.—AGRICULTURAL CHEMISTRY 
BY 


F. J. WARTH, M.Sc. 
Offciating Imperial Agricultural Chemist 


Sons. - 

Soil Surveys,—In Madras the survey of the Periyar tract has been almost 
completed, 7 

The traverse survey which is being carried out by Somers Taylor in Behar 
has been extended to the foot-hills in Santhal Parganas. The deficiency 
ofP,0, already noted was found to be more marked as the hills were approached, 

Inthe Central Provinces, a survey of the lateritic Bhatta soils has been 
completed by Plymen. 

Soil Moisture.—In the Punjab, Wilsdon has continued his work on soil 
moisture movement. Interesting measurements relating to percolation from 
flowing water channels have been obtained. It was found that the vertical 
‘movement is much greater than the lateral. 

Soil Nitrogen.—Somers Taylor has noted marked seasonal variation of 
Organic Nitrogen in certain Behar soils. ‘The study of this important observa- 
tion is being continued. 

Soil Acidity.—Harlor has shown that the acidity and toxicity of Assam 
tea soils are related to Alumina in solution. ‘The toxicity of the soil may be 
reduced by treatment with super, potash salts or lime. 

Soil gases,—Mukherji has continued his work on formation of CO, in 
grassed and fallow plots at Pusa. It is only during the rainy season that 
very marked increase in CO, on the gra:sed plots occurs. 

Experimental area, Pusa,—Sen has carried out preliminary experiments 
which show that some marked variations in soil composition occasionally 
oceur. Crop growth can be correlated with these differences. 

The crops are however pathy also in places where soil composition is uni- 
form, The factors affecting growth in such areas is under investigation, 


MANURES AND MANURING. 
‘The important experiments on availability of ground phosphate when 
composted with green manure have been continued in Madras. 
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The relative efficiency of super and ground phosphate in combination with 
green manure has been tested in Behar. For light phosphate dressings the 
efficiency of the two manures was practically identical. ‘The ground phosphate 
however when used in larger amounts causes no further improvement such 
as is obtained with super. 

In the Punjab the value of green manuring on sandy soils as a means of 
retaining soil moisture has been clearly shown. 

Coleman has carried out experiments on the availability of nitrogenous 
manures on the Red Mysore soil. Am,SO, was generally superior to NaNOs. 
‘The latter, it was shown, had a deleterious effect on the soil texture. Green 
mamures were found to be less effective than cakes on this soil. 


CROPS. 


Sugar cane.—The question of ripening under different soil and climate 
conditions is under continuous study in Bengal, Behar and Assam. 

Sanyal has carried out further experiments on windrowing at Pusa and 
shown that in certain cases here the condition of windrowed cane is better 
than corresponding uncut cane. 

Oil seeds, —Norris has continued his enquiry on the cocoanut plant and 
fruit, 

Somers Taylor has shown that high or low oil content is generally not an 
inherited character in castor seed. ‘The oil content was found to depend 
‘upon cultivation and upon the degree of maturity of the seed. 

Rice.—The rates of assimilation of nutrients and of development of the 
rice plant are being determined in Bombay. 

Charlton in Burma has carried out an investigation on the parboiling of 
rice, The industry, though important, is a public nuisance owing to the 
objectionable fermentation which occurs. 

Sterilisation by heat and bleaching powder, suppression of anwrobic bac~ 
teria by blowing air, and frequent changes of water were the methods first 
tested. They had all to be abandoned for various reasons. Eventually good 
results were obtained by using acidulated water (Py=5—P,=2) which inhi- 
bited bacterial activity. 

Opium,—Annett has continued the enguiry on the lines previously 
described. 

In studying the factors influencing the morphine content of the latex he 
found striking differences in distribution of the alkaloids in the plant. 

Codeine was found to be uniformly distributed whilst morphine and with 
it meconie acid were concentrated in the capsule. 

Annett has further improved his process for the determination of morphine 
for estimating such small quantities as ocour in a single capsule. This will 
greatly facilitate selection work. 
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‘Tea,—The officers of the Indian Tea Association have been engaged im 
studying the tannin content of the leaf and the changes taking place during 
withering. The tannin content was found to vary considerably not only in 

- plants of different species but also in different plants of the same species. 

Tt was found that the initial moisture content of the leaf was an important 
factor in controlling the changes taking place during withering. Leaf 
plucked in the morning in the turgid state developed more tannin during 18 
hours of withering than drier leaf plucked later in the day. 

Tute.—The composition of the jute plant at different stages of develop- 
ment has been studied by the Fibre Expert in connection with the 
incidence of fungoid disease. 

Beans.—Charlton in Burma has examined a large number of cultures for 
HON, content. 5 of these have been chosen for further separation into pure 
strains, 

Cotton.—In Madras it has been found that the staple and colour of lint 
from a pure variety of cotton was appreciably different when grown on two. 
distinct soil types. ‘The work is being continued. 

Indigo—In Indigo Publication No. 6, by W. A. Davis, a second series: 
of reports of manorial trials carried out by Bihar planters is discussed. On 
certain areas notably in the Champaran District, Super alone has given very 
marked inerease of crops, both indigo and rabi crops such as oats. The 
majority of the soils in Bihar however are defective in humus as well as 
soluble phosphate and in these cases combined treatment with green manures 
(Sannai) and Super have given big increases of crops. Most of the 
soils in Bihar have a very high linie content (20 to 40 per cent CaCO,) 
but a few exceptional soils are deficient in this constituent and need 
Jiming to improve texture. 

‘The mode of action of phosphatic fertilisers in Bihar is discussed and em- 
phasis laid in the great increase of root developement and nodule activity due 
to soluble phosphate, 

Indigo Publication No. 8, by W. A. Davis, discusses the conditions affecting 
‘the quality of the Java indigo plant, especially indigo content of the leaf. 
‘Trials suggest that high quality is associated with a low nitrogen content in. 
the soil, particularly with a low content of nitrate. When indigo is grown 
swith a cover crop, such as wheat or mustard, the indigotin content of the leaf 
and the possible yield of indigo per acre may be increased £0 per cent or more. 

Indigo Publication No. 9, by W. A. Davis, is anote on the possible develop- 
ment of indigo in Assam, where it grows with unusual Iuxuriance. Details 
are given of the difficulties encountered at Panchnoi Factory owing to the 
widely varying character of the water used for steeping from day to day as 
regards its contents of active indican-splitting bacteria. 

Indigo Publication No. 9, by W. A. Davis, deals with the nature of the 
changes occurring during the extraction of indigo in the ordinary steeping 
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process. In this publication the very harmful effect of slight oversteeping: 
—one or two hours—on both yield and purity of the indigo is emphasised. 
Such destructive action occurs when the bacterial fermentation in the vats 
produces much acidity, due to carbonic acid, the presence of which is very 
destructive of indoxyl. Different typical fermentations have been studied in 
detail and the results illustrated by graphs. 

Indigo Publication No. 10 is a note by Major W. R. Atkins on the 


deterioration of indigo seed during storing and on the conditions necessary 
to avoid this. 
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BY 


" J. L. SIMONSEN, 
* Porest Chemist, Forest Rescarch Inatitute, Dehra Dun. 


Essential Oils—(1) Tarpentine.—Experiments on the chemistry of the 
sesquiterpene longifolene obtained from Pinus longifolia have been conti- 
nued and some light has been thrown on the constitution of this interesting 
substance. It is hoped that when once the constitution of this substance has 
been elucidated some technical use may be found for it as at the present time 
it only finds a limited market as an inferior turpentine substitute. Tt has 
been suggested that it might be utilised for mineral flotation and experiments 
are being made in Burma to determine whether it can be used for this purpose. 

(2) Oil from the leaves of Skimmia laureola.—The examination of 
the oil from the leaves of Skimmia laureola has been completed and the results 
have been published (Joumal of the Society of the Chemical Industry, 1921, 
Vol. XI, 1267). 

(3) Oil from Zanthoxylum seeds.—The oil from the seeds of one speci 
of Zanthoxylum, which has not been definitely identified botanically, have 
been examined and shown to contain d-linalol (60 per cent.) phellandrene, 
dipentenoand methyl cinnamate. As this oil would appear to be of some value 
the oil from other species of Zanthozylum obtainable in India are being 
examined. 

(4) Camphor.—The experiments on the yield of camphor and camphor 
oil from leaves grown in Dehra Dun have been completed and the results pub- 
lished (Journal of the Society of Chemical Industry, 1920, Vol. XXXIX, 
2967). Itis hoped to publish shortly a detailed analysis of the acreage yield of 
camphor with special reference to the question of establishing the camphor 
industry in India. 

(6) Boswellia serrata.—Fowler and Malandkar have published details 
of their method for the separation of the turpentine, rosin and gum from 
the gum-oleoresin from Boswellia serrata (Journal Ind. Inst. Sc., Vol. IV, 27). 

Fixed oils.—Preliminary experiments have been made at Dehra Dun 
on the oils from the seeds of Garcinia Morella, Garcinia Cambogia, Mimusops 
Elengi. Thecil from olive seeds grown at Rawalpindi was examined and though 
the yield of oil was low it was of good quality. 
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Wood distillation—Sudborough and Watson with collaborators have 
published Part IIT of their researches on wood distillation (Journ. Ind. Inst. 
Sc., Vol. III, 281). This part of the research is concerned mainly with the 
distillation of certain Mysore and Baroda woods under conditions similar to 
those used in the previous experiments. The results are given in a number. 
of tables, 

Medicinal products.—As the result of a careful analysis of a large number 
of samples of the leaves and flower buds of Artemisia maritima from Kashmir 
‘the presence of Santonin has been definitely established. This result has been 
confirmed in London by Greenish and Pearson (Pharm. Joum., 1921) and the 
question of the commercial extraction of this valuable drug in Kashmiris under 
consideration, 

Miscellaneous.—Sudborough and Vridhachalam (Journ. Ind. Inst. Se., Vol. 
II, 61) have investigated the extraction of tartaric acid from tamarinds. 
‘They show that the acid is readily recovered and are of opinion that tamarinds- 
would prove an economic source of tartaric acid. This research confirms 
am unpublished research made with a similar object by Dr. B. B. Dey at the 
request of the Indian Munitions Board. 

Fowler and Joshi (Jour. Ind. Inst. Se., Vol. IIT, 39) have studied the 
fermentation of cellulose. They consider that it should be possible under 
certain conditions to generate power gas (methane) by the fermentation of 
waste cellulose materials which are frequently available in quantity as for 
example on the West Coast. 

A valuable study of the biochemistry of the Mahua flower has been pub- 
lished by Fowler and his collaborators (Joum. Ind. Inst. Se., Vol. III, 81). 
For details the original paper should be consulted as the results cannot readily: 
be summarised. 
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ASTRONOMY 


BY 


GILBERT T. WALKER, CSL, M.A., 8.D., F.RS., 
Direcor-General of Obsersatories. 


Solar Physics.—Researches in solar physics are carried on at Kodaikanal 
under the direction of Mr. J. Evershed. A description of the instruments was 
given in the report for 1918-19. 

‘Routine Work —Daily spectroheliographic records are obtained in calcium and in 
niydrogen light; the routine work also includes visual examination of runspots and faculo, 

‘and bright lines or displaced lines in spots and in prominences, A monthly 
article desoribing the solar activity is contributed to the “ Monthly Weather Review” 
‘while for more technical purposes bulletins and memoirs of the observatory are issued. 
Of the former 68 have appeared and of the latter 2 have been published. 

Spectroscopic Research.—The study of the variations in the Sun-are 
displacements was continued up to the end of 1920, the spectrograph being 
“adjusted for the spectral region 4300-4600 and remaining unaltered throughout. 
TLocal displacements on the Sun’s diso were avoided by using general sunlight 
instead of taking the light from the centre of the disc, A small progressive 
jnorease in wave-length is shown in some of the lines, and the mean shifts of 
these lines for the year 1920 show an increase of about 0°002A. as compared 
‘with similar values obtained in 1919. The changes of wavelength observed 
‘are far in excess of the probable errors of measurement. 

‘A series of spectra of Sun and aro have been obtainedand partly measured 
‘of the ultra violet region, including the high level calcium lines H and K, two 
‘aluminium lines, and numerous iron lines as well as the cyanogen bands. 
‘These spectra are taken at the polar and equatorial limbs of the Sun and at the 
‘gentre of the diso. Other series taken at the same positions on the Sun include 
the iron lines at the red end of the spectrum and the D lines of sodium. The 
‘object in view is to redetermine as accurately as posible the displacements 
jn the Sun of lines representing high levels and low levels, and to find the rela- 
tion between displacements and wave-length at both limb and centre of disc. 

‘The results of our measures of iron lines in Sun and are will be used also to 
‘dotermine the absolute wave-lengths of selected lines in the solar spectram 
‘based on the International system of iron arc standards. Thess will be 
communicated to the International Committee on Standards of wave-length. 

Spectra of Venus have been obtained in December 1920 and in June 1021 
with the planet near easter and near western elongation respectively, and 
‘photographs will be continued until the angle Venus-Sun-Earth becomes as 
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large as possible, ‘The spectra obtained near the clongations yield negative 
evidence as to the planet's rotation which appears to be much slower than that 
‘ofthe Earth, ‘The shift of the lines in these spectra is practically the same as in 
+the spectrum of direct sunlight, the angle Venus-Sun-Earth being small. 

A new auto-collimating prism spectrograph of long focus and high resolv- 
ing power has been partly constructed in the observatory workshop. It is 
intended to supplement the grating spectrograph for weak light sources and 
‘especially for Venus spectra when the available time of exposure becomes too 
short for satisfactory grating photographs, owing to the approach of the planet 
to superior conjunction with the Sun, 

Prominence Frequencies.—In the study of the solar prominences a 
remarkable relation has been found between the eastern excess of prominences 
in the northern and southern hemispheres considered separately and the 
heliographic latitude of the Earth. It appears that during the series 
of years between 1904 and 1917 when there was a constant excess of eastern 
prominences this excess was always greater in the hemisphere inclined away 
from Karth than in the hemisphere inclined towards Earth. ‘The mean results 
indicate that the eastern excess varied in accordance with the sine curve show- 
ing the variations in the inclination of the sun’s axis to the line of sight. 
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METEOROLOGY 


BY 


GILBERT T. WALKER, CSL, MA, So.D., ERS, 
Director General of Obseratoret 


|. Upper Air.—Work with plot balloons was continued at several stations 
‘under the direction of the Agra Upper Air Observatory. The shortage of 
Funds which resulted from a general revision of pay necessitated the closing 
Of the balloon stations at Akyab, Calcutta and Bombay and caused the loss 
st several trained members of the staff. Novertheless it was possible to make 
come headway in the discussion of the upper air data of cloud wind and tem- 
perature gathered during the war years. 

Normal values of upper winds at nine stations in India were published for 
tho ure of avintors, while a discussion of the cloud observations made between: 
877 and 1914 was also printed ; these two papers form parts IV and V of 
Vol. XXII of the Memoirs. 

Daily and seasonal forecasting.—Shortnoss of staff prevented any 
of the gazetted officers from carrying on the preparation of type maps for daily 
forecasting ; but the presence in the Simla office of Mr. J. . Kamesvara Rao, 
‘who was deputed by the Caleutta University to work at meteorology, enabled. 
progress to be made. Mr. Rao has made a careful analysis of all the cold 
fveather storms of the past 20 years. 

‘The methods of forecasting for the cold weather rains as well as for the 
anced a stage further. ‘The best result is that for the 


‘Theoretical Meteorology.—An investigation was made into the spplios 
tion of wet bulb temperatures in thermodynamical problems, and some impor- 
tant conclusions about the relationship between adiabatic processes and, wets 
‘bulb temperatures were arrived at. 

‘A short discussion on dust-raising winds was prepared for publication. 
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TERRESTRIAL MAGNETISM 
BY 


GILBERT T. WALKER, CSL, M.A., So.D., ERS, 
Director-General of Observatories. 


Magnetic observatories—Bombay (Alibag).—For a description of 
the instruments and of the routine work reference should be made to the 
Annual Report of the Director, Mr. T. K. Chinmayanandam, 


Magnetic Survey.—No. 18 Party (Magnetic).—The declination, 
horizontal force and vertical force magnetographs continued in operation 
throughout the year at the Dehra Dun and Toungoo observatories, and 
daily absolute magnetic observations were taken regularly by the observers 
in charge. The observatories were visited during the field season and obser- 
vations, consisting of declination, horizontal force and dip, were taken 
for the comparison of instruments. 








‘The Kodaikanal and Alibag Observatories, under the control of the Meteo- 
rological Department, were also visited by the officer in charge of the magnetic 
survey for the same purpose. 





Observations at repeat stations.—Six repeat stations at even distances 
apart, most of them en route to the observatories, were selected and observed 
at this field season. These stations will be visited annually to take magnetic ° 
observations with the object of ascertaining in what year, during the interval 
ofthe 5-yearly observations at all repeat stations, a turn in the curve of secular 
change is indicated, so that it may be possible to determine with greater 
accuracy the rate of annual change which the megnetic elements undergo in 
different parts of India. 


Reduction of observations to epoch.—The reduction of the observa- 
tions at the field and repeat stations in India, which was last year reported to 
be under revision, is now well in hand and will be conipleted about the end of 
this year, 

The magnetic elements at observatories.—The computation and 
tabulation of the provisional values of dip, declination, horizontal force and 
vertical force for the three observatories Dehra Dun, Toungoo and Kodaikanal, 
for the year 1920, have been completed ; the mean values of these elements 

© 
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derived from all days, excluding those of great disturbance, are given in the 
table below :— : 


‘Mean values of the magnetic elements at observatories in 1920. 










cas. | cas. 
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Nur 50 7 |B 1°52 of 
7% 3195 










- ws x] er 
foungoo 23 77 1.0 237 ‘soe | 16707 
627 3B | 
10 13 50 N 
N. 4 361 [rues 09082 


Great magnetic storm.—A magnetic storm of great intensity, which 
seriously interrupted the working of the telegraphs in India, was recorded at 
the observatories from the 13th to the 17th May 1921. The magnitude of the 
storm was greater and its duration three times longer than the big storms of 
the 11th and 12th August 1919 and 22nd March 1920. The storm began 
suddenly and simultaneously in all the mazae‘ic elem ats at 134, 8m. @. M. 
on the 13th May ; it was practically simultaneous at all the magnetic observ: 
‘tories, to the degree of accuracy with which it is possible to measure time on 
the magnetograms. There is much similarity in the main features of the dis- 
turbance at all the observatories. ‘The horizontal intensity was principally 
affected, and a prominent feature in this clement was the great speed and 
amplitude of the disturbance between 21h. 20m, and 21h. 41m. G, M. TT. 
Minor rapid fluctuations followed, and the greatest activity in all the 
magnetic elements began on the 14th at 22h. 15m. G. M. 7. this lasted for 
about 10 hours, during which time the movements in the horizontal 
intensity were so rapid that no record was obtained on the trace in the 
downward movement, which was the greatest phase of the storm. After 
this there was a gradual rise in the horizontal intensity up to about 2h. 20m, 
G, M. T,, on the 16th with frequent long and short. period oscillations, and 
between 9h. and 10h., G. M. T., a depression again ocourred when the trace 
‘once more went beyond the limits of the magnetogram. A gradual rise 
with minor oscillations then continued up to 7h. 48m. G. M. 'T., on the 17th 
‘when the storm ceased. 

It is noteworthy that as usual this storm synchronized with a reported 
display of Aurorae and with the appearance of large sun-spots. 
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GEOLOGY 
By 


E. H, PASOOE, M.A, D.So., F.G.8, 
Director, Geological Survey of India, 


Stratigraphy.—'The examination of the Tertiary outlier north of Simla 
was continued. The Shali Limestone was found to be dipping uneonformably 
‘beneath a bed of white sandstone which has been called the Shali Sandstone 
and this in its turn was seen to be overlain by the series of slaty shales in which 
Sir Henry Hayden discovered nummulite bands and which have been called 
‘the Madhan Slates. Similar fossils have been found in two other localities in 
this series, A shelly limestone ocours also in the Madhan Slates, and for some 
distance forms the boundary between these Slates and a series of older overly- 
ing limestones and slates, of which the limestone bears a resemblance to the 
‘Krol Limestone, ‘The nummulites in the Madhan Slates, so far as they are 
determinable, appear to be of Subathu age. ‘The Shali Limestone is therefore 
either Eocene in age—perhaps the Lower Nummulitic of the Punjab—or 
Cretaceous. It seems probable that the older limestone and slate overlying 
‘the Madhan series has been thrust over the latter, or that an over-fold has 
inverted the sequence of the beds, the Madhan series having originally been a 
‘Tertiary outlier lying upon the older limestone and slate. 


During an investigation of the Mandi salt deposits, the presence of bitumen 
‘in the associated marls was confirmed. The salt is a stratified deposit, and 
‘this recent work tends to confirm the view that it and its associated marls 
‘elong to the Subathu stage of the Nummulitic series. 


Geological Surveys.—The survey of the ferriferous belt of the Feuda- 
tory States of Bihar and Orissa was continued, as was also the general systema 
tic survey of the Central Provinces. Considerable progress was also made 
with the systematic survey of Mergui. A report on the geology of the Takki 
Zam valley and the Kaniguram-Makin area in Waziristen will shortly be 
published. ‘The rocks encountered ranged from a series containing dark blue 
and black shales and occasional thin black and dark blue limestones, both 
dypes being characterised by plant impressions, up to Recent Alluvium. The 
plant series may yrove to be Jurassic, Cretaceous, Nummul alik 
Jocks are all represented, the Murree series not being recognised. 

Economic Enquiries.—Investigations were made regarding the following 
minerals : coal in the Bedadanol coalfield, Godaveri district, Madras ; iron in 
‘Keonjhar and Bonai States ; kaolin in the Thaton district of Upper Burma 
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and algo in the Belgaum district of Bombay ; salt at Guma and Drang in the: 
‘Mandi State, and tin in the Mergui district, Burma. 

Several sites for dams were examined and reported on during the year 
and the question of water-supply was gone into with regard to Matheran near 
Bombay, Amraoti in Berar, and Taungzin and Kyaukpadaung in the Myingyan 
district of Upper Burma. The superintendence of the boring for coal below the 
Deccan Trap at Bhusawal was continued, and a geological reconnaissance of 
the alignment of the proposed railway up the Ganges valley from Hardwar 
to Karanpryag was made, 
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GEODESY 
BY 


Lieurenanr-Coonen H. McC. COWIB, R.E., 
Offciating Superintendent of the Prigonometrical Survey. 


‘The only systematic field work undertaken duting the year by the Txi- 
gonometrical Survey consisted of Precise Levelling, Magnetic Observations 
and ‘Tidal Registration. Experiments were made in connection with wireless 
Longitude determinations and investigations into atmospheric refraction and 
‘the adjustment of triangulation nets were continued. No Triangulation was 
undertaken nor were any Pendulum or Astronomical Observations made, 


TIDAL OPERATIONS. 


During the past year tidal registration by means of automatic gauges have 
een carried out at the following ports :-— 


‘Aden, Karachi, Bombay (Appolo-Bandar), Bombay (Prince's Dock), 
Madras, Kidderpore, Rangoon, Moulmein and Port Blair. 


|All the tide gauges have worked satisfactorily, and there have been no 
serious breaks in the tidal registration. 

‘All the tidal observatories were inspected during the year and the gauges 
thoroughly overhauled and put into working order. 


In addition to the automatio tidal registration at the nine ports named 
above, observations of high and tew water on tide poles were taken during day 
light at Bhaunagar, Chittagong and Akyab, with the object of testing the 
‘accuracy of predictions which were based on tidal registrations taken many 
years ago. 

‘The Director, Inland Water Transport, Basrah, has continued to supply to 
this Department tidal observations taken on a tide pole at Basrah. On the 
‘pasis of these observations, data for the preparations of tide tables for Basrah 
for the year 1921 were prepared and supplied to the National Physical Labora~ 
tory in England, ‘The predictions were received from the Laboratory in 
December 1920 and supplied direct to the Director, Inland Water Transport, 
‘and Port Officer, Basrah, and the Director of the Royal Indian Marine, Bombay, 
‘in December 1920. 

Data for the preparation of tide tables for Basvah for 1922 were despatched 
+to the Director, National Physical Laboratory, in January 1921. 
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Arrangements have been made to transfer the Tide Predicting Machine: 
from the National Physical Laboratory at Teddington to Dehra Dun. This 
instrument was originally installed in the India Office Stores Department 
about the year 1879, and subsequently moved to the National Physical Labora- 
tory. It is expected that the machine will be in working order in Dehra Dain: 
about the end of October 1921, after which date the preparation of Tide 

“Tables will be undertaken in India. 


LEVELLING OPERATIONS. 

I. Levelling completed in 1920-21— 

During the season 1920-21, the following lines of precise levels were run :-— 

‘A. —Jacobabad to Hyderabad, about 350 miles. ‘This line traverses the area 
commanded by the Sukkur Barrage project and the Manchar Lake Irrigation 
Scheme, and forms data for irrigation work on the right bank of the Indus. 
In the course of time many of the old bench-marks had disappeared in this 
area, ‘The determination of the heights of a considerable number of the Publio 
‘Works Department bench-marks was completed. The work was of the “ high 
precision ” order, executed on the “ fore and back ” system, and forms one 
Of the lines of the new level net. 

B.—In the United Provinces— 

(a) Bareilly to Pitibhit (Revision) ; originally levelled in 1867-68, 

() Pilibhtt, vid Mailani, Kheri Lakhimpur, Sitépur, Baghauli, Lucknow, 
Rie Bariely, and Sultinpur to Fyzibid. 

(6) Mailani to Shahjahdnpur. 

(@) Shabjabanpar to Baghauli. 

(¢) Sultinpur to Allahabad. 

‘This work was undertaken at the request of the Irrigation Department, in 
connection with the Sarda Canal Project, in order to furnish bench-marks 
accurately determined and referred to a common origin, which would provide 
‘a base to enable the Irrigation Engineers to co-ordinate all their cross-levels 
throughout the entire lengths of the main canals and their distributaties, 

‘The total distance levelled including branch lines was 596 miles executed. 
on the old system of simultaneous double levelling. 

©.—In Bengal (including branch lines about 460 miles). 

(1) Chakdaha vid Berhampore to Chuidinga, with branch-line from 

__ Berhampore to Lalgolé (New). 

(2) Poradiha vid Nator, Rajsbahi, Godigaci and Malda to Hyatpoor, 
crossing the Padend by direct levelling over the Sara bridge, the 
observed difference (old-new) of height between the two embedded 
Dench-marks on either bank being 0'112 foot. It was originally 
‘orossed by (a) Vertical Angles, (b) Levelling and (c) Tide pole- 
methods. 








GEODESY. Ww 


8) Sigs to Bengal-Bihar boundary near Farakka police station, 5% 
les. 
‘This levelling in Bengal was taken up for the Nadia Rivers Scheme, and 
was carried out on the simultaneous double levelling method. 
D-—In Bihar and Orissa. (Including branch lines about 230 miles.) 
(2) Hyatpoor vid Manihari to Rautara for the Nadi Rivers Scheme (New), 
(2) Tinpahir to Bthar-Bengal boundary near Fasalcka police station, 
‘96 miles (New, for Nadia Rivers Scheme). 
(@) Darbhangé to Bogaha for the Inrigation Department (New). 
‘The method adopted was simultaneous double levelling. 


E.—Muttra to Mancdr Pali, in the United Provinces and Rajputana- 
(Zotal distance about 360 miles.) 


‘This line was levelled on the “fore and back ” system and forms line 107 
of the new level net. 


F.—Lahore City Levelling. 

‘The heights of 259 bench-marks in Lahore were fixed at the reqvest of the 
Punjab Government in connection with the City Sanitation Scheme, Tn 
chition to these, the heights of about 100 traversestations were fixed in onnec- 
tion with the large scale survey of the city now in progress. 

IL. —Levelling jor earthquakes. — 

Th, connection with the results of the levelling inthe Srimangel Earthquake 
area, noted in the last report to the Board of Scientifio Advice, it has bees 
ares to send each year a copy of the levelling programme for the, ensuing 
serion to the Director of the Geological Survey, and to ask him whettor there 
fre any geslogical faults in the neighbourhood of the lines, Stable check 
ae err marks will then be constructed and levelled to during the work, 
tenable relevelment to be undertaken after any future earthquake in that 
area. 


18 BOARD OF SCIENTIFIC ADVICE FOR INDIA, 192021. 


GEODETIC RESEARCH AT DEHRA DUN 
wy 
J. pe Grasrr Hunver, M.A., SoD., F.lxsr.P. 


(1) Wireless Longitude Observation.—January—March 1921, A 
Marconi Multi-valve amplifier and detector, type 55 A, was lent by D.D. AS. : 
and Lieutenant C. E. Sketch, 3rd Wireless ‘squadron with 4 B. 0. R.’s brought. 
this to Dehra and explained its use, Paris signals were picked up on the third 
day, and, after that, on most mornings of observations, Nauen (Berlin), 
Caernarvon and Tokyo were frequently heard. At the outset atmospherics 
were troublesome. Two aerials were tried, one 72 feet high, in the Survey 
office compound among trees, and the other 100 feet high on the maidan, 
inthe open. The latter gave somewhat louder signals, but atmospherics were 
not reduced, as had been hoped. A still greater disturbance was caused by the 
working of some Central Asian station, on the same wave-length as Paris, 
Quetta interfered several times, until the Director of Wireless issued orders 
that there should be no signalling of messages at the time of the time 
signals. 

‘The Paris signals are of two kinds (1) ordinary, in which the precise times 
11-45, 11-47, 11-49 (night) are indicated by the beginning of a bar, after suitable 
‘warning signals, and (2) scientific, in which 390 dots equally spaced are sent 
out in about 298 seconds, beginning shortly after 11-00 (night, Greenwich 
time). ‘The precise times, to 0-01 second, of first and last dots, are signalled 
after the ordinary time signals are finished. These dots are heard in a double 
telephone receiver, in which the clock beats are also made audible. ‘The dots 
gradually overtake the clock beats, and it is only ‘necessary to note the moment 
at which the two coincide, as they do 5 times in a set. 

Coincidences were successfully noted on 5 mornings by Dr. Hunter, and on 
two mornings by Major Mason. Time stars were taken before and after the 
Wireless signals. The results obtained cannot at present be cleared of personal 
equation in time determination, as the Dehra transit is not fitted with an 
“Gmpersonal micrometer.” 

The following are the values of the difference of Longitude from Green- 
wich that have been determined :— 

5 ‘12 minutes 11-220 seconds, by Dr. Hunter > 
eee a ee arate, Erwin 8, 
* cotygham i 100095 by ina Cosa eran Gewhd Lanes. 
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The experiments have shown the feasibility of the method for determinin 
‘the longitude of any Indian station, by direct reference to the Greenwich 
meridian. It is also clear that it is necessary to fit an impersonal micro- 
meter” to transit instruments used for this work, 

(2) Investigation of atmospheric refraction.—It was noticed in 1913, 
(vide Professional Paper 14 Survey of India, chapter iv) that the diurnal change 
in refraction was in some cases very closely a linear function of the tempera- 
‘ture. In two cases examined the greater diumal change occurred on the shorter 
ray. This was considered surprising and no explanation was forthcoming. 
In relation with this question simultaneous observations of barometers at 
‘Mussoorie and Dehra were made at several hours of the day for 23 days. The 
difference of height of the two barometers was deduced by formula from these 
readings and was found to differ from the spirit levelled difference of height 
by amounts which varied at the different hours as follows :— 


Hour. 8 wm 2 Mw 6 
Barometric height minus Spitit Level height in fect. —05 19 470 —4 —17 


In endeavouring (1921) to explain the diumal change in refraction, an 
attempt was made to work out the relation between temperature variation of 
the air at various heights with that at ground level. It appears that the varia- 
tion may be split up, into two parts (1) conduction effect, (2) radiation effect. 
The first effect diminishes rapidly with height, and at 100 metres will not 
exceed 1 per cent. of its value near the ground. The second effect, probably 
depending a good deal on the state of humidity, should be much the same at 
all heights dealt with, 

As regards the refraction, the second effect has but little influence ; for the 
main determining factor is the gradient of temperature with height. The 
conduction effect is very much greater. Its effect is easily computed for a 
ray of light which soon passes out of the conduction region. If @ is the angle 
of elevation of the ray and 87, is the portion of the variation of temperature 
from its maximum value, which is due to conduction, the change in refraction 
resulting is given by applying w sin 6=p’ sin g’ at the ground level and 
at a height of (say) 100 metres. ‘Then Suso8p208r and the refraction 
=ABr, cot «where A is a physical constant. It is found in cases dealt with 
that if 87, is taken equal to $8, where 87 is the defect of temperature 
near surface from maximum, that the observed changes in refraction are 
closely explained. 

Tt appears that the radiation portion 87; of the temperature variation is 


a 
of the form a 37-4 a + being the time. In the barometric formule 


1p 
‘it is necessary to get the mean value of Ca: usual formule have put this 
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2 
equal to ——— where 1, %, are the temperatures observed at both ends. 
carl 


AL 
‘This value of 6) iis not likely to be correct when there is a much larger 


variation of temperature near the surface than in the higher layers of air. 
Tn fact itis clear that much better results will be obtained if 8r, is applied to 
the observed temperatures. The barometer results uphold this view and the 
observations at 8, 10, 12 hours fall nearly on a straight line when plotted 
against temperature observed near the ground. Observations at 14 and 16 
hours fall distinctly to one side of this line. The explanation seems to be in 
the term; in fact an empiical expresion a+b! Teanbe found which 
closely represents the tabular quantities given above. This also leads to the 
partition of temperature variation into two parts about in proportion of 5 : 
1 due to conduction and radiation respectively. What has been said about 
‘conduction effect is primarily applicable toa station ina plain. Ata hill 
top convection will cause a readjustment. On this account the diurnal 
variation in refraction from a hill station is less than it would be at a 
plateau station, Observation has shown this to be the case. 
‘According to this reasoning the following seems to be probable— 





(1) The line representing temperature of air plotted against height is 
practically straight at about 14 hours, right to within a few feet 
from ground. 

(2) At earlier hours in the day the general slope of this line is not much 
changed ; but it is displaced as a whole to a smaller temperature: 
and its termination near (say within 100 metres of) the ground is 
now curved towards the direction of lower temperature, the curva~ 
ture increasing as the earth is approached. 

Tt now appears possible to represent the refraction on a ray which does not: 
lie close to the ground, at any time in the form, ke+f A (t——r) cot a: 
in which e is the length of the ray in seconds of arc, k is a factor depending 
on temperature and pressure of the air at the observing station, « is the 
angle of elevation of the ray, t is the temperature and tq, its maximum. 
value, A isa constant and f is a factor so far found to be about §. 

‘The observations to determine the height of Mount Everest have been 
partially dealt with, using this formula and this has resulted in improved. 
accordance in the height obtained by each observation. 

(3) Adjustment of triangulation networks.—The simultaneous ad~ 
justment of a network of triangulation to surrounding triangulation according 
to the general method of least squares involves the solution of such a great 
number of simultaneous linear equations as to be quite impracticable. Tp 
solve say 20 simultaneous equations is a work which will occupy a computer 
the best part of a week ; and when it is remembered that the labour increases. 
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‘as the cube of the number of equations it will be seen that to solve say 100 
simultaneous equations will occupy some two years making no allowance for 
mistakes. Now in a network the errors to all the angles enter the equations 
simultaneously, so that quite a small network would give rise to an enormous 
amount of labour. By a little generalisation the problem may be solved 
in a way which leads to results wholly consistent inter se and departs but little 
from the adjustment whith is most probable. 

‘First consider the case of a network of equilateral triangles all of the same 
size, with angles all equally carefully measured and so all having the same 
probable error, Consider next that the size of these triangles is small com- 
pared with the area dealt with. Both of these modifications lead to a case 
not seriously different from the actual case — for it is always the object of the 
triangulator to select triangles nearly equilateral. We are led then to the 
case of a uniform plate which has to be strained to fulfil certain given 
conditions of closure. 

If we take £ and 7 to be the movement of any point parallel to axes Ox, 
Oy and introduce the condition that at any point the scale value and azimuth 
is changed by the same amount for all azimuths, the following equation must 


(1) where V is put equal to £ or 4. 


a ba 2) It also follows that 





the change is in azimuth $A and in scale value ¢ (i.c., new scale; old scale 
:1 +e 1) that 84. and ¢ are of form $e and 2 + ‘Theso values are appli- 


cable to a point. ‘To find the effect on a line they have to be integrated 
‘long that line, which is easily done. ‘The problem is accordingly reduced to 
the solution of (1) subject to the given closing conditions. 

‘The solution of (1) is of form ZAyr" cos (nO-+8,). By taking enough terms 
it is possible to satisfy any number of conditions : whereby suitable values of 
‘A, and8,are obtained. It isto be noted here that the number of simultaneous 
linear equations for solution is equal to the number of conditions to be satisfied. 

‘A variety of solutions can be found : but it is clear that the most probable 
‘one is that which involves the smallest values of n and this solution is the 
actual most probable solution of the hypothetical case. 

‘The solution is simple when there are only a few conditions to be satisfied — 
say tho closure on a single side, which involves the solution of only four simul- 
taneous equations. 

‘After the equations have been solved it is necessary to compute values 
of & 7, at sufficient numbers of points to draw contours of equal value ; and 
this is the heaviest part of the work if large values of n occur. If this is 
done on tracing cloth, it can be superposed on the chart of triangulation 
and the correction at any point may be immediately read off. 
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‘To visualise the process we introduce the idea of change of azimuth and 
scale at @ point, and so imagine in actual triangulation that the rays joining 
the points become slightly curved. If we imagine a plate of uniform strength 
with the triangulation marked out on it, then by straining the plate (within 
its elastic limits, and without buckling it) to fit the closures, all the triangula- 
tion on it would be deformed in the way described. It is clear from this that 
the actual case would be represented by the distortion of the plate of strength 
‘varying from point to point which enables us to estimate how far the solution 
departs from that actually most probable, ‘The method has been devised 
primarily to deal with adjustment of minor triangulation, 
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I—BOTANICAL SURVEY 
BY 


A. T. GAGE, LIBUT.COL., LMS. 
Director, Botanical Survey of India, 


Systematic.—Eastern India and Burma,—In the forests of the 
northern third of Tavoy District in Southem Burma, Mr. P.'T, Russell, 
Superintendent of Cinchona Cultivation there, has made excellent 
collections, The Director visited the same area early in 1921 and also 
brought back a collection. The district is botanically rich and these 
preliminary collections have already yielded rare and interesting species. 
“The distribution of Floras in 8, E, Asia as affected by the Burma-Yunnan 

range of mountains, has been studied by Captain Kingdon Ward, In 
the Kew Bulletin has been published a paper by the late Major 8. M. 
Toppin, M.C., on the Balsams of the Kachin Hills, In the same joymal 
descriptions of the new species in the collections made by Mr. I. H. 
Burkill some years ago in the Abor Hills continue to appear. In Notes from 
the Royal Botanic Garden, Edinburgh, Sir Isaac Balfour and W. W. 
Smith have published mew species of Primula, Omphalogramme, 
Rhododendron and other genera from the Eastern Himalaya and Upper 
Burma, : 
Northern India.—Part Il of Vol. III of the Flora of The Upper Gangetic 
Plain, by J. F. Duthie appeared in 1920. It contains the families from Coni~ 
Jerae to Juncaceae, ‘This work is now nearly finished, and it is hoped that by 
‘another year publication will be completed. Mr. R. N. Parker of the 
Imperial Forest Service has discovered several hitherto-undescribed species 
in the North Western Himalaya, Professor 8. R. Kashyap has published 
an interesting note on the vegetation forming the floating islands of 
Riwalsan, a lake in Mandi State, ‘The Balsams of Chitral are referred to in 
Major Toppin’s paper mentioned above. 

Western India,—The Rev. Father Blatter and Professor Hallberg con 
tinue to show great activity on this side of India, their contributions to bota- 
nical literature during the year including a paper on new species of various 
genera found in the Bombay Presidency, studies of the Flora of Jodhpur and 
Taisslmer, and of the Flora of Baluchistan. ‘The drought resisting plants of 
the Decean form the subject of a paper by Mr. R. K. Bhide, 
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Southern: India.—During September and October Mr. V. Narayanswami 
cof the Botanical Survey explored the Rampa country of the Godavari District. 
‘His collections, ranging from 500 to 4,500 feet of altitude are being worked out 
as opportunity allows, and promise interesting results. Collections were also 
made in Alamanda, Polakol, the Pulney and Nilgiri hills and in Kasargode 
‘and Tinnevelly by Mr. K. Rangachariar Avergal, the Madras Government 
Systematic Botanist and his assistants. The same botanist has under prepara- 





+to facilitate compilation of district Floras hereafter. Mr. J. 8. Gamble, CLE., 
has published in ‘connection with the preparation of his Flora of Madras a 
freak lot of new species from Southem India. The Voleocacew of Madras 
form the subject of a paper by Mr. Ayyangar. 

General. —A large number of papers not concerned with purely regional 
botany have appeared during the year, of which only a selection can be men- 
tioned here. Mr, H. H. Haines, C.LE., has cleared up @ ‘nomenclatural confu-, 
sion hitherto obscuring the use of ‘the names Amoora spectabilis and A. Wallichii 
find Sopindue trifeliata and 8. lourifolia. Dr. H. H. Mann has published 
an account of variation in the flowers of Jasminum malabaricum, and Mr. 8. H. 
Prayag observations on the inflorescence and flowers of the grape. The 
phyviologial anatomy of the plants of the Indian desert has been studied 








Gangetio Plain have been investigated by Dr. W. Dudgeon. A case of atro- 
phicborton ofthe infloresence of the Onion has been recorded by Max. P. ML. 
Debbarman. 

TL. Economio.—During the year Cinchona work in Tavoy has been con- 
tinued under the dificult circumstances inseparable from all pioneer work in 
¢rackless tropical forests, Sofar as nursery work is concerned the results 
have been excellent, seedlings germinating and growing very well. The 
real test, however, as to how the young plants when planted out in the 
open, will stand the heavy monsoon precipitation that, occurs in the 
cPithewestern comer of the reserved area, where operations have been 
started, has yet to be passed. If the young plants planted in the open 
‘At the beginning of the monsoon do not come through it satisfactorily, 
it does not necessarily follow that the whole reserved area is to be 
incontinently condemned as unsuitable. It may be found that altering the 
period of planting out from the beginning of the monsoon to near its end 
Rill enable the young plants to be suificiently established to withstand 
tthe full fasy of the following monsoon. On the other hand it may be found 
necessary to move further inland, or to the southem third of Tavoy 
District or the northern third of Mergui District, where the rainfall is 
‘considerably less than in North Tavoy. Another year's experience will 
be necessary, before suificient data can be gathered on which to base a 
definite opinion as to the future action to be taken. 
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Part I.—Agricultural Botany 
BY 


ALBERT HOWARD, C.LE., MA, AROS. PLS, 
Imperial Beonomie Botanist, 


‘The present report, which is limited to four pages of print, deals with the 
progress of Agricultural Botany in India during the year ending June 30th, 
1921. Under these conditions, the best course would appear to be to limit this 
paper to an account of the more important results published during the year 
‘and to refer the student of Indian agriculture for further details to the various 
other annual reports and periodicals issued by Government which deal with 
the same subject but in greater detail. 

‘The following publications contain a considerable amount of information 
‘on the improvement of crops -— 

(a) Review of Agricultural Operations in India.—This is an annual report, 
prepared by the Agricultural Adviser to%the Government of India, 
Pusa, Bihar, and deals, among other matters, with the distribution 
of improved seed in various parts of India. It also contains a 
lassified list of papers on Indian agriculture published during the 
year. 

() Scientific Reports of the Agricultural Research Institute, Pusa (including 
the Reports of the Imperial Cotton Specialist and of the Sugar 
Bureau), Copies can be obtained from the Director, Agricultural 
Research Institute, Pusa, Bibar. 

(©) Administration Reports of the Provincial Departments of Agriculture-— 
Bombay, Bengal, Madras, Central Provinces, United Provinces, 
Punjab, Bihar and Orissa, Assam and Burma. These are issued 
by the Government presses in these Provinces towards the end of 
each year and contain a general summary of the work of the Agri- 
cultural Department (including the farm reports) and also the 
annual reports of the Eeonomic Botanists. ‘These administration 
reports largely form the basis of the annual Review of Agricultural 
Operations in India. 
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(@ Proceedings of the Board of Agriculture in India,—This contains the 
programmes of work in progress in Economic Botany as well as 
discussions on matters relating to the Agricultural Department as 
a whole. Copies can be obtsined from the Agricultural Adviser 
to the Government of India, Pusa, Bihar. 

(©) Many of the original papers on Agricultural Botany in India are 
published in the following periodicals (1) Memoirs of the Depart- 
ment of Agriculture in India (Botanical Series), (2) Bulletins of the 
Agricultural Research Institute, Pusa and (8) The Agricultural 
Journal of India. This latter contains classified lists of all papers 
published on Indian agriculture. Copies of these publications 
can be obtained from the Director, Agricultural Research Institute, 
Puss. 

‘The number of original papers which appeared during the year under 
review is smaller than usual due to the absence on leave of several of the 
investigators, to the promotion of others and to vacancies among the superior 
staff. A number of important papers, however, have recently been submitted. 
for publication and are now in the press. ‘These will be dealt with in the next 
report. al 

Cotton. An account of Kumpta cotton (G. herbaccum L.) has been 
published by G. L. Kottur (Mem. of the Dept. of Agr. in India, Botanical Series, 
X, 221). The paper contains full details of the distribution of this cotton in 
the Dharwar tract and of a number of promising selections which have been 
isolated. Further work on the improvement of these types by hybridization 
is in progress. Several papers dealing with the cotton flower have recently 
appeared. G. L. Kottur (Agr. Jour. of India, XVI, 62 and 406) working in 
the Southem Division ofthe Bombay Presidency with types of @. herbaceum, 
G. neglectum and Dharwar American cotton considers that continuous self- 
fertilization for a number of years does not encourage selt-sterility, Further 
work on this question is desirable as other workers state that continuous 
selfing may be injurious, ‘The matter can only be cleared up by critical work 
extending over a number of years on unit species of a number of the different, 
varieties. K. I. Thadani in Sind (Agr. Jour. of India, XV, 393) finds from a 
study of single plant cultures that from 5 to 8 per cent. of natural crossing takes 
place, In several cases, cleistogamic flowers were noticed on plants going off 
their bloom. G. R. Hilson (Agr. Jour. of India, XVI, 235) gives an account 
of the deterioration of Cambodia cotton in Madras and the methods of improve- 
ment in progress. 

Rice.—G. N. Rangaswami (Agr. Jour. of India, XVI, 156) has published 
an interesting account of the methods in use at Coimbatore in the breeding of 
swamp rice. K. V. Joshi (Poona Agr. College Mag., XII, 4 and 106) has 
commenced a series of papers on this erop. In transplanting, the old roots 
die, new ones being produced from 24 to 48 hours afterwards. In a week, the 
‘plants begin to recover from the process and with the rapid formation of the 
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secondary root system the crop loses its faded yellow colour and turns green, 
8. 0, Roy (Agr. Jour. of India, XVI, 365) has published a preliminary classi- 
fication of the wild rices of the Central Provinces which are important weeds 
in the rice areas of this tract mixing readily with the cultivated forms of account 
of the premature falling of the grain. 


Sugarcane.—C. A. Barber, in the issue of the International Sugar 
Journal for October 1920, concluded a series of ten papers on the growth of 
the sugarcane. T. 8, Venkatraman and R, Thomas (Agr. Jour. of India, 
XVI, 24) gives their experience of the methods tried at Coimbatore in 
dealing’ with imported sugarcane varieties during the first years of their 
trial under new conditions, N,V. Rao (dgr. Jour. of India, XV, 418) deals 
with the importance of habit in sugarcane varieties. 


Indigo.—W. R. G. Atkins (Pusa Indigo Publications, 10) has investigated 
the deterioration of indigo seed during storage, ‘The results indicate the 
importance of the seed being well matured before gathering. ‘Those sceds 
with specially resistant cuticle retain their germinative vigour to the greatest 
extent, 


Opium.—H. E. Amnett afd his assistants (Bull, 116, Agr. Research Inst., 
Pusa) find that the type of improved opium poppy recently isolated at: Cawn- 
‘pore does not produce opium of the same morphine content in every district, 
‘Where appears to be some local factor still to be investigated which influences 
tho power of the plant to form morphine. Certain Distriets, such as Etawah, 
Cawnpore, Budatin and Bareilly, produce opium of high morphine content 
while others such as Fyzabad, Gorakhpur and Rai Bareli yield a drug much 
lower in morphine. 

Fibres.—Two papers on fibres have appeared during the year, B, C. 
Burt (dgr. Jour, of India, XV, 616) gives the results of preliminary experi- 
ments with flix at Cawnpore and discusses the possibilities of establishing 
flax industry under canal irrigation on the alluvium, R, 8. Finlow (Agr. 
Tour. of India, XVI, 265) has published an historical account of his experiments 
‘on jute in Bengal including the problem of the seed supply of improved types 
to the cultivators. 

Fruit.—W. Burns and 8. I, Pryag have published a detailed accomit of 

+ the mango in Bombay in Bulletin 108 of the Bombay Department of Agri- 
culture, Although the paper is intended for growers, there is a useful chapter 
on the flowering and pollination of this tree and a classification of mango 
varieties. Several other papers on fruit have appeared in the Agricultoral 
Journal of India. W. Burns ond P. G. Joshi deal with the “ top-working ” 
of the mango. 8, H. Pryag has written a general paper on the influence of 
the stock on the scion and has made some observations on the inflorescence 
and the flowers of the grape. ‘The root systems of the guava and of the orange 
have been studied by Burns and Kulkarni under the soil conditions obtaining 
in the Deccan. 
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Millets.—L. C. Coleman and his staff have published an exhaustive account 
of the cultivation of ragi (Eleusine coracana) in Mysore and of the results 
obtained on this crop at Bangalore. Cross-fertilization is stated to be practi- 
cally impossible under Mysore conditions, a fact which has greatly simplified 
the testing of varieties and the distribution of seed. 

Forage plants.—The important question of the improvement of the poor 
‘grazing areas of the Deccan has been taken up by W. Burnsand G. M. Chakradev 
(Jour. of Indian Botany, II, 84). An area of denuded grazing land has been 
leased for five years near Poona. This has been fenced and careful observa- 
‘tions on the changes in the flora are being made. The results so far obtained 
are of considerable interest, Even in the higher and rocky parts of the area, 
the good perennial fodder grasses Zseilema lazum and Andropogon monticola 
have firmly established themselves. It is considered probable that the climax 
will be an Acacia arabica forest and that the ideal condition would be grass 
land containing the better fodder grasses with a scattered growth of this 
tree sufficient to shade not more than a tenth of the land. L. B. Kulkarni 
(Agr. Jour. of India, XVI, 388) gives an account of the importance of the grass 
Andropogon purpureo-sericeus in the Bombay Deccan. D. Clouston and 
¥. J. Plymen (Agr. Jour. of India, XV, 380) Wave published an interesting 
paper on the principal fodders of the Central Provinces includiig the small 
‘amboo (Dendrocalanus strictus). ‘This plant promises to be a most useful 
fodder on poor light soils which cannot be irrigated. From the outtuns 
already obtained, there is reason to believe that yields of from 40 to 60 tons of 
leaf per acre can be obtained from this variety of bamboo three years after 
planting. The authors state that “it should be possible in parts of India 
where tracts of poor land are available and where the rainfall is suitable, to 
establish bamboo fodder reserves from which usefal supplies of green fodder 
could be obtained for seven or eight months of the year and from which bamboo 
hay could be made for utilization in years of fodder famine.” . 
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BOTANY 


Il.—Economic Botany 


Part Il.—Forest Botany 
BY 


R. 8. HOLE, C.LE., F.C.H., 
Forest Botanist, 


Occology of Sal.—The result of the sowings made in June 1920, in the 
Jocal Dehra Dun forests, has supported the results obtained in previous years, 
vviz., that sowings in small clearings are more successful than sowings under 
partial or complete overhead cover. ‘The development of the older seedlings, 
also, has now clearly demonstrated the fact that, by artificial sowings in these 
clearings, seedlings can be raised in the local forests with little or no dying 
back and which attain a height of 6 feet.in 6-7 years. A factor which has as- 
sumed some importance during the year with reference to the development 
of these older seedlings is the damage done by rats and porcupines which des- 
troy a number of vigorous young seedlings by eating through the sappy tap- 
roots, It is believed that this kind of damage will be relatively unimportant 
when work is carried out on a larger scale and the supply of Vigorous young 
seedlings is greatly increased. A very similar state of things has been noticed 
in the case of damage to the seed. Inbad seed years when very little seed 
is available in the local forests, porcupines and other animals destroy a large 
proportion of the seed in the artificially sown areas, whereas in good seed 
years practically no damage is done. ‘The main principle which has emerged 
from the work done up to date on this subject is that, in order to accelerate 
the growth and establishment of sal seedlings, it is necessary to secure, as far 
‘a8 possible, favourable conditions of soil-moisture and soil-aeration throughout 
the year, that these conditions can often be greatly improved by making small 
clearings, with a suitable arrangement and degree of side-shade, and by rais- 
‘ng the seedlings in these open areas instead of under the shade of the forest. 

In this way, favourable conditions of moisture and soil-aeration can be 
secured, dense and vigorous weed growth is not produced, frost damage is 
avoided and the soil surface does not become injuriously hardened or compact- 
ed. Whatever the precise systems of management may be which are ulti- 
mately adopted to suit the local conditions prevailing in the various types of 
‘eal forest, itis probable that increasing attention will be paid to the importance 
‘of this principle in the Indian Working Plans of the future. 
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It is satisfactory to note that the Conservator of Working Plans in the 
‘United Provinces has now agreed to test the suggested group-cum-strip system, 
of ‘regeneration, experimentally, on a larger scale than has been possible up 
to date. 

Local officers in the United Provinces have also initiated lange scale ex- 
periments with the object of determining the best way of applying the prin- 
ciple in question to sal forests which are managed under the uniform 
method of treatment. 

Occology of Teak.—In 1916 the Forest Botanist published the results of 
experiments which showed that clear felling had a decidedly favourable effect 
on the germination of the seed and on the development of the seedlings of 
teak (Indian Forester, XLI, pp. 51-57). During the year this matter has again 
received attention in an interesting article by the Hon’ble Mr. J. W. Best in 
the Indian Forester, XLVI, pp. 411-415, where the opinion is expressed with 
reference to teak plantations in Berar that “ clear felling in strips is likely to 
lead to the best results.” ‘There islittle doubt that the principles which have 
deen found to apply to sal will also be found to apply to a considerable extent 
to teak, also, and it is believed that there is considerable scope now in India 
for oecologists working in co-operation with forest officers, in devising improved 
methods of treatment for many of our important species, the seedling growth 
of which is, at present, often unsatisfactory and very slow. 

Root Disease of Sal—Cansed by Polyporus Shorea. In co-operation 
with Dr. Shaw of Pusa a number of healthy sal saplings at Dehra 
Dun were inoculated with Polyporus Shorew in 1916 by the Assistant 
Forest Botanist, Mr. Abdul Hafiz Khon. ‘During the year under report, 
several of these saplings were dug up and examined. ‘The results so 
far obtained’ indicate that, while the fungus is unable to attack a 
healthy unwounded root, successful inoculations were invariably obtained 
when the mycelium was placed in contact with the wood in the interior 
of the root by means of a wound. It is interesting to note that 
Mr. W. E. Hiley, in his recent work on the larch in the United Kingdom, 
has come to the conclusion that good soil-acration is of great importance for 
that species and that the fungus Fomes annosus gains an entrance into this 
tree through roots which have been killed by bad soil-aeration (Fungal Diseases 
af the common Larch. Ox‘ord, 1919, p. 184). Tt is probable that the most 
effective means of controlling troublesome root diseases such as that of the sal 
mentioned above and that of Dalbergia Sissoo caused by Fomes lucidus will 
consist in improved methods of treatment which will ensure a better water- 
supply and condition of soil-aeration. 

‘The Forest Botanist attended the conference of mycologists at Pusa in 
February and read a paper on the physiology of disease. 

‘Systematic.—The Forest Botanist, while on leave, studied thie material in 
the Kew herbarium of the genus Tamariz. Mr. H. H. Haines continued work 
on the Forest Flora of Bihar and Orissa and the following publications are 
under preparation -— 
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‘A revised edition of the Forest Flora of the Punjab by Mr. RN. Parker, 
a Forest Flora and Descriptive Lists for Assam by Rai Babadur Upendranath 
Kanjilal and _Desoriptive Lists for the United Provinces by Messrs. A. E. 
Osmaston and P. C. Kanjilal. Mr. C. B, Parkinson has completed his draft 
of the Forest Flora of the Andamans. A new species belonging to a new genus 
Dioticarpus Barryi Dunn was discovered by Mr. D. ‘T, Barry in Tinnevelly, 
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BOTANY 
II.—ECONOMIC BOTANY 


Part III.—Mycology 
By 


F. J, F. SHAW, DSc, AROS, FLS., 
Officiating Imperial Mycologist. 


Agricultural Research Institute, Pusa,—The following is an account 
of the chief investigations carried out at Pusa during the year 

Cereal diseases.—The study of the genus Helminthosporium on cereals 
‘and sugareane was continued by Mr. M. Mitra, ‘The cultural study of the 
species found on maize, jowar, sugarcane, rice, wheat, and barley was 
completed. All these, together with the four strains on wheat, were cultivated 
‘on a large number of media of different chemical constituents, and also on 
sterilised straw of paddy and wheat. They were also kept at different 
temperatures. No perfect stage of any of them was discovered. Some of the 
species kept constant characters in a particular media, even when grown on it 
repeatedly, but others such as H. teres Sacc. on barley, Helminthosporium on 
wheat from Pusa and Burma, and Helminthosporium on sugarcane showed 
cocasional changes in the character of growth and also in the size of spores 
formed. ‘Thus H. teres Sace. of barley has sometimes a dark growth, sometimes 
fa snowy white and wooly growth and occasionally a pinkish white growth. 
Similarly H. Sacchari Butl. generally produces a good aerial growth but 
sometimes a subculture gives a creeping dark mycelium full of spores and with 
very little aerial growth. Again a subculture from this may give rise to an 
aerial growth, or may keep the character of the parent culture for some time 
‘and then again revert to its old habit. Spores are also variable in size. H. 
teres Sace. on barley produces pycnidia and chlamydospores on sterilised 
wheat straw. ‘The latter have not been described before. 

‘The study of Helminthosporivm on maize and jowar was concluded. 
‘The species on maize and jowar appears to be two different strains of H. turoicum 
Pass, Ibis interesting to note that Helminthosporium is found on mauze only, 
and not on jowar, in Bihar, and vice versa in the Punjab. From the results 
of ercss-inoculations itis concluded that there is no specialisation of parasitism 
and that the fungus from one host can infect others, ‘Thus cross-inoculations 
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with Helminthosporium on maize and jowar give reciprocal results and infec 
tions are also successful on sugarcane, wheat, barley, oat and to some extent 
on rice, but not on bajra, Rice and sugarcane Helminthosporium give positive 
results when cross-inoculated on maize, jowar, wheat, oat, barley, rico and 
sugarcane, All the four strains on wheat give positive results on rice, maize, 
jowar, oat and barley and some also on sugarcane. H. teres Sace. which does 
‘1 good deal of damage to barley in Pusa was inoculated with success on wheat, 
maize, rice, jowar and oat, 

Helminthosporivm on wheat, one of the causes of “ Foot rot,” was obtained 
from America and is being compared in culture with the forms on wheat and 
barley ocourring in Pusa, On sterjlised wheat straw, it agrees very much 
with H. teres Sace, on barley and on wheat in Pusa, Helminthosporivm on 
Darley and oat does good deal of damage to seedlings and young plants, 
Last year it was present to a large extent on oats, It is intended to try control 
measures by treating the seeds before sowing. 

‘Aorothecium lunatun Walker has been found on Selaria italioa Beauv., 
Sawan (Panicum jrumentacewm Roxb.) and Bleusine coracane Gaertn. 
Tt forms sinall elliptical or elongated brownish or straw colour spots but it is 
not very common. It occurs on many other plants also and appears to be @ 
weak parasite, A memoir was published on Aerotheoium Penniseti n. sp. 
on bajra, 

Miscellaneous.—The research work on diseases of paddy caused by 
Pirioularia was continued by Mr. McRae. ‘The results of Mr. Dastur's work 
‘on Choanephora and Anthracnose of chilli were published during the yeur 
‘under review and a paper dealing with ‘die back " of chillies (Capsicum spp.) 
in Bihar is in the press. A paper on the mode of infection of sugarcane with 
‘smut was published and the causes of the immunity of thick canes to this 
disease are being studied in the light of this new information, 

‘The bud rot disease of palmyra palms, which has long been one of the 
major fungal diseases of Madras, appeared in the Burdwan district of Bengal. 
‘This new outbreak and a disease of areca palms in Assam, is being 
investigated. Urocystis coralloides Rostrup a rare smut on mustard was 
Aiscovered for the first time in India in the vicinity of Pusa and was 
identified at the recently created Imperial Bureau of Mycology. 





Other Scientific Departments. 

Madras.—The operations against the bud rot of palmyra palms were 
continued under the new Pest Act by which owners are compelled to out 
down dead trees, The results obtained during the past year showed an 
improvement on preceding years—the number of dead and outwardly 
infected trees being reduced, The appearance of this disease in Bengal, 
‘and the question whether infection reached Bengal from the Godavari, has 
to be investigated. Spraying of grape vines against mildew was extended 
during the past year with most beneficial results, the yield from 239 vines 
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rising from Rs. 710 to Rs. 3,950. Spraying was also carried out against the 
mahali disease of areca-nuts. The intensity of this disease appears to be 
waning. 5 

Seed. treatment against the smut diseases of cholam (Sorghum  wulgare) 
and tenai (Selaria italica) was carried out in Bellary, Kurnool and Anantapur. 
Approximately 32,000 acres were sown with treated sced and the decreased 
incidence of disease may be estimated to have resulted in a gain of about Rs. 
100,000 to the cultivator, 


‘The treatment of “bleeding disease” of coconuts, by surgical excision of 
the diseased tissue and flaming and tarring the exposed surface, proved suc- 
cessful and was introduced among garden owners in the coconut ‘growing 
areas, 

Other diseases under investigation are a discase of ginger caused by 
Vermicularia, the long smut (Tolyposporinm filiferum) of cholam and the 
green car disease of cumbu (Pennisetum typhoidevm). A paper on the Hel- 
‘minthosporium disease of paddy is in the press. This disease appears to be 
‘of minor importance and only causes serious damage under conditions which 
are favourable to the development of the fungus. 


Bombay.—Various smut diseases were investigated. Experiments with 
+ smut on Eleusine coracana failed to afford proof that the disease was carried 
‘on the seed. Smut on Panicum frumentaceum, however, proved to be seed 
bore and will probably yield to the usual seed steeping in copper sulphate. 
A variety of Sorghum, known as “ milo,” which is reported to be resistant to 
smut in America, proved to be very susceptible to Loose Smut ( 
Cruenti Kuhn Pot.). A powdery mildew (Oidiopsis) was found attacking the 
potato crop in Khed and Chakan, Othernew diseases were caused by 
of Synchytrivm, parasitic on betel vine, and a species of Diplodia attacking the 
camphor tree. Sugarcane in certain areas developed a suspicious mottling 
of tho leaf but so far the early suspicions of mosaic disease have not been con- 
firmed. 


Bengal.—Utra disease of paddy was not severe anywhere in Eastern Bengal 
during the year under review. Sugarcane suffered from “ red rot ” (Colleto- 
trichum jaleatum Went) at Charnagardi and derionstrations of sett selection 
were given. Experiments in spraying against die-back (Vermicularia Capsici) 
of chilli were carried out in Rajbari and liming the soil as a remedy against 
wither tip (Colleotrichym gloeosporoides) was attempted at Kalimpong. 

‘United Provinces.—Some preliminary experiment on storage rot in 
potatoes were carried out and operations against red rot of sugarcane were 
instituted at Gorakhpur. Further work was impossible in the absence of 
equipment in the new mycological section. * 

Central Provinces.—Investigations on wilt disease in cotton were com- 
meneed and two strains of a Fusarium were isolated. 
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Indian Tea Association.—The research work was mostly confined to 
leaf diseases, Articles on Brown blight (@omerella cingulata (Stonem) 
8. & V.S) and Grey blight (Pestalozzia Theae (Sawada) have been 
published in the Quarterly Journals of the Department. An article on 
Copper blight (Laestadia Camelliae, Oke) has been prepared for publication, 

Some experiments were made td determine the vitality of the 
conidiospores of Glomerella cingulata (Stonem) §. & V. 8. and the 
pyonospores of Laestadia Camelliae, Cke, It was found that the pycnospo- 
res of Laestadia Camelliae, Oke in spite of their thick coat were only able 
to survive about a week when kept in the shade under the laboratory 
conditions of humidity and temperature, ‘The conidiospores of Glomereila 
cingulata (Stonem) 8. & V. 8. only survived 1 day. 

‘A species of Colletotrichum was isolated from the root of a dead tea bush. 

‘A species of Nectria, found in some Cankerous tea stems, was investigated. 
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AGRICULTURAL BACTERIOLOGY 
BY 


J. H. WALTON, M.A., MSe., 
Oficiating Imperial Agricultural Bacteriologis, 
WORK AT PUSA. 


Soil Biology. 


Nitrogen, —Estimation of losses of nitrogen from cattle dung and urine 
stored under either wrobic or anerobic conditions show the necessity of an- 
wrobic storage for proper conservation of the nitrogen of the urine, Only 
fifteen per cent of the urine nitrogen was lost under ansezobic conditions com- 
pared with eighty-five per cent under serobic conditions. 

Further experiments on the nitrification of mahua cake have been carried 
out. Composting the cake with rock phosphate and sulphur for four weeks 
has resulted in 25 per cent of the nitrogen of the cake becoming nitrifiable, 


Indigo. 

A simple colour test has been devised by Mr. W. A. Davis, the Indigo Re- 
search Chemist, by which the proper time of steeping the plant can be ascer- 
tained. An important factor in causing variations in the length of steeping 
required to give the best produce, quantity and quality both being consi 
dered, is the bacterial flora of the steeping water. Until Mr. Davis’ 
test was employed, unsatisfactory results had been obtained with steep- 
ing water, inoculated with pure bacterial culture that had worked well 
in the laboratory, both with and without sterilisation of the water before addi- 
tion of the pure culture. When the steeping time was controlled by use 
of the test the first day’s working gave produce of 78-5 per cent quality, ‘The 
steeping water was first sterilised with E. O. the hypochlorite preparation 
made at Pusa and after 12 hours, inoculated with a culture isolated from water 
in Assam. Indigo of this high quality will prove of value fo mixing with 
lower grades, for the manufacture of 20 per cent indigo paste for the far 
eastern market. 

Detailed studies of the cultural characters and efficiency of indigo hydroly- 
sing bacteria from various sources have been carried out in the laboratory. 






Plant Diseases. 
A bacterial rot of potatoes sent from Assam was investigated. 
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Work in the Provinces. 


Biological studies of typical soils were carried on in the Central Provinces, 
Madras, and by the Indian Tea Association at Tocklai, Assam. In each of 
‘the soil types investigated at Tocklai, the soil optimum moisture for the best 
‘mechanical condition was the optimum for nitrate accumulation and carbon 
dioxide formation, 

‘The decomposition of green manure plants at different stages of growth 
in the black cotton soil of the Central Provinces was investigated. 

It was found that the eatlier the stage of growth at which “ sann ” is used 
fas a green manure, the more rapid are the processes of nitrification and 
the decomposition of carbonaceous substances. In the case of Dhaincha, 
there is no marked decrease in the rate of nitrification with the increasing 
age of the plant. 

In the black cotton soil the stems of sann hemp did not retard the decom- 
position of the leaves, which is contrary to their effect in Pusa soil, 
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FORESTRY 
Part I.—Silviculture 


BY 


8. H. HOWARD, B.A, 
Siteiewterist 


‘The year under report is for nine months only owing-to the recent change 
in the forest year which now coincides with the financial year. ‘This report 
therefore can hardly be regarded as normal, especially as a large amount of 
work takes place between April and June none of which is included in this, 

Pethaps one of the most important matters to comment on is that an 
efficient division of labour between the Local and Central Silviculturists 
decoming more defined. It is beginning to be abundantly clear that the main 
division of labour will eventually be that Local Silviculturists will concern 
themselves more with experimental silviculture, pure and simple, while th 
Central Institute will control statistical work and be a general bureau of in- 
formation.’ Bengal and Burma have, during the year, laid out the main lines 
of policy to be pursued in silvicultural research and it is hoped that other 
provinces will follow suit in the near future and appoint Local Silviculturists. 

Statistical work.—A good many plots have been remeasured and a certain 
number of new plots have been laid out both by the Central Institute and by 
the Local Silviculturists. The new methods of calculation have now been 
finally adopted and a large portion of the former work has been converted to 
them. Date areas yet insufficient to publish proper yield tables but for certain 
species the time is rapidly approaching when approximate yield tables 
can be issued. When the policy of this work has been strictly laid down it 
should be possible to produce yield tables for several of the principal species 
and volume and form factor tables for others within the next five years pro- 
vided staff is forthcoming. Owing to press difficulties the only statistical 
publication which has appeared is an article on Sal taper curves by E. A. 
Smythiesand$,H. Howard in the Indian Forester but the following are in 
press -— 

(2) Note on weights of seeds by S. H. Howard, B.A. 
(2) Note on the rate of growth of Bengal Sal by S. H. Howard, B.A. 
(8) A code for the collection and compilation of statistical data with 
by 8. H. Howard, B.A. 
(4) The Forest Pocket Book by the United Provinces Research Branch 
which contains various statistical data. 
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The Sal (Shorea robusta).—A good deal of experimental work was com- 
menced in the United Provinces and in the Central Provinces on the natural 
reproduction of Sal, the cover being opened to various degrees and the ground 
cover being bumt or unburt. Strip fellings, and ordinary clear fellings to 
let up established seedlings, both with and without burning of the slash, were 
tried by the United Provinces and Central Institute but there has been in- 
sufficient time at present to formulate definite opinions. An experiment 
in the Bengal taungya methods was projected in Dehra Dun but owing to no 
suitable arrangements having been made it had to be abandoned. 

Various other minor experiments are in progress and the experiment 
on storing seed, commenced last year, gave promising results and will be 
repeated this year on a larger scale, 

At present the problem of Sal regeneration is still unsolved in most 
districts, 4 

Afforestation.—The experiments indicated for Zabarkhet in last year’s 
report have as yet (March 31st, 1921) had no time to show any result except 
in the case of the Chir. Both in the ploughed lines and on the cleared ground 
this germinated well, has withstood the frost and looks promising. ‘The 
afforestation area will be extended next year. 

Many experiments have been made by the United Provinces in the Bhabar 
with various species, It has been conclusively shown that root and shoot 
cuttings of Sistoo (Dalbergia Sissoo) are a simple and effective method of 
afforestation even in lantana areas with no weedings if planted early and 
irrigated, bub unfortunately irrigation is usually impracticable. It is hoped 
that the Zabarkhet method of winter planting with root and shoot cuttings 
will prove next year that the afforestation can be done in this way in grass 
areas with neither weeding nor irrigation. 

Experiments with other species in the United Provinces have so far only 
shown again that weeding in the first rains is essential. : 

‘Work has been done by other provinces but up to date no conclusions 
have been reached. 

Mr. Smythies brought out his Afforestation of the Jumna Ravines in 
Etawah (Indian Forest Record, Vol. VII, Part VIII). ‘This is now being pub- 
lished in Urdu and Hindi. Mr. Benskin’s book “ Afforestation in the United 
Provinces” has been sent to Press. 

Experimental Silviculture—It is quite impossible to give any idea of 
the volume of work which has been done this year by the various provinces 
in a report of this length and reference is invited to Annual Report of Forest 
Research work in India. In most cases it is only the commencement of the 
work and no important results have as yet been obtained. 

‘The camphor experiments have now yielded sufficient data and it is hoped 
to bring out a publication in the near future 

Mz, Champion’s work on twisted fibre in Chir is being continued. 











40 BOARD OF SCIENTIFIC ADVICE FOR INDIA, 19201. 


‘Two small interesting points reported from Behar and Orissa are worthy 
of notice., viz., that Casuarina is highly susceptible to any maltreatment of the 
‘taproot and that teak seed burried in the soil, covered with alternate layers 
of straw and watered regularly for a fortnight produced much healthier 
and stronger seedlings than seed merely soaked for 48 hours prior to sowing. 

Many other provinces furnished a mass of information too detailed to be 
reproduced here. 

Development in Silvicultural Systems.—There is nothing special to 
report this year. Burma and Bengal continued to develop the taungya system 
of regeneration and extremely fine results are being obtained in both provinces. 
Up to date working plans are being rapidly compiled wherever staff and money 
is available.» The improvement in the standard of working plans in the 
United Provinces since the creation of the Working Plans and Research Circle 
is most noticeable and Burma has now followed suit by creating a Working 
Plans Circle though there has as yet (March 31st, 1921) been insufficient time 
to see the good effects from this. 

It can be confidently asserted however that other provinces must follow 
suit and create these special circles if their plans are to attain that standard 
which they should attain now-a-days. 

Miscellaneous.—Though this report deals with only nine months it is 
surprising the amount of new work which has been done. ‘There is no doubt 
that this is largely due to the appointment of Local Silviculturists and the 
standard of experimental work in those provinces where they exist is most 
noticeable. It is however becoming increasingly evident that the same high 
standard is not being attained in the statistical work. ‘The compilation of 
statistical data is likely to become far more centralised in the near future, 
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FORESTRY 


Part II.—Economic Forest Products 








Considerable progress in the preparations for the expansion of the Eeonomic 
Branch was made during the year. ‘The staff was strengthened by the arrival 
of specialists in Timber Testing and Seasoning, from Canada and America res- 
pectively, and Mr. Raitt, the officer-in-charge of all enquiries in connection 
with Paper Pulp, returned from deputation in England to take up his appoint- 
ment as a whole-time officer at the Institute, A Wood Worker was also ap- 
pointed and took up his duties. ‘The timber testing machines and season- 
ing plant for which orders had been placed in America by the Forest Economist, 
in consultation with the officers concerned, arrived during the year and steps 
were taken immediately to erect most of the former in an existing workshop 
a8 @ temporary measure pending their removal to the site on which the new 
workshops are shortly to be built. ‘The erection of the seasoning kilns had 
to be postponed until the new site is ready owing to lack of space, but it is 
proposed to put up a temporary kiln in the Institute grounds for the purpose 
of giving demonstrations at the Forest Conference to be held in January 
1022 and for seasoning the timber to be used in making furniture for the 
new Institute. A portion of the necessary wood working machinery was 
obtained in India and an experimental Rotary Veneer Cutting Machine and a 
Sawmill were purchased in America. All were received during the year. 
‘The up-to-date experimental paper and pulp plant, to arrange for which 
‘Mr. Raitt had been deputed to England in 1919-20, was manufactured during 
the year and despatched to India, and will be erected as soon as the new site. 
is ready, 

‘The staff has been chiefly engaged on organisation work in the respective 
sections, especially on designs and workshop Iay-outs, and though this has 
taken up a very considerable portion of their time nevertheless new investi- 
gations have been started, especially in connection with timber testing, season- 
ing, paper pulp, minor forest products. 

‘The Wood Technologist is due to arrive about January 1922 but the post 
of Wood Preservation Specialist, though sanctioned, has not been filled, 
as a suitable officer has not yet been found. A complete experimental anti- 
septic pressure plant was received from England which will be made use of 
when the buildings on the new site are ready. 
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Observation and encouragement of the Paper Pulp Industry in India 
and Burma.—The preliminary work to carry out new surveys of pos 
‘ible bamboo areas in Bihar and Orissa and Madras was undertaken and the 
Oficer-in-charge also paid a visit to Burma in connection with grass pulp 
schemes. As soon asthe machines are erected a complete series of tests on 
Savannah prasses will be carried out. A large number of enquiries on the 
question of utilising bamboo for paper pulp were dealt with by this ection and 
aivice on how to obtain technical training was frequently sought. 


‘Antiseptic treatment of timber.—The experimental sleepers laid down 
from 7 to 10 years ago in open lines and treated by four different methods 
‘were inspected. ‘Those laid in the line 10 years ago and treated by the Powel- 
Tizing Process show that Terminalia tomentosa (Sain, Asna, Teukkhyan 
cor Sa) are, with few exceptions, doing remarkably well. Pinus longifolia 
(Chit) and Pinus ezcelsa (Kail) are still doing well in dry localities, moderately 
0 in damp and have all been rejected after from 9 to 10 years’ service when 
placed in very damp localities. The two Diplerocarps (In and Kanyin) 
have lasted 10 years, the cause of rejection being deterioration under rail seat 
‘and around spike holes. Had both the Pinus and Dipterocarps been laid 
wwith bearing plates they would probably have lasted 2 or 8 years longer, 
Dringing their life up to that of Cedrus Deodara (Deodar) or Shorea robusta 
(Gal) in similar localities. In the other experiments, treatment with Creosote 
and Earth Oil introduced in fairly large quantities has given better results 
{han either treatment with @ small quantity of high grade oil or treatment 
with Chloride of Zine and Creosote. Several railways evinced increasing inter- 
ot in theso experiments and it is expected that a number of treating plants 
‘ill be erected shortly. ‘The results of the experiments are being prepared 
for the press. 

Physical and Mechanical properties and seasoning powers of various 
timbers. (i) Natural Seascning. The final inspection of the seasoning 
experiments in Bengal and the Central Provinces were carried out by the 
Officer-in-charge, Seasoning, and the results will be published in the near 
tuture. 


Gi) Artificial Seasoning—The apparatus for the four blower and three 
steam spray drying kilns is now coming to hand and it is hoped to erect the 
kilns next cold weather. 

(iii) Mechanical Properties of timber —The first tests being carried out on 
the new machines are on ted and white wood of Spruce to determine its value 
for eleepers after impregnation. A complete project according to which tests 
‘on the more important Indian timbers will be undertaken is under prepara- 
tion. 

Finding of markets and new uses for timbers including the issue of 
‘pulletins.—A large number of enquiries from firms, both in India and abroad, 
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-were replied to and bulletins on the following timbers were issued during the 
yea 





(1) Dipterocarpus pilosus. 
(2) Lagersiroemia Flos-Regina. 

Gums, Resins and Oleo-Resins.—The question of utilising the gum- 
oleo-resin of Boswellia serrata (Salai) was advanced a step further by the pub- 

ication of Dr. Fowler's valuable note on the work he had carried out at the 
Indian Institute of Science, Bangalore, His process differs from that ad- 
voeated by Mr, Puran Singh in that alcohol is not used as a solvent, ‘The 
Gwalior State are about to erect a plant working by the solvent process, the 
results of which will be watched with great interest. 

Rosha grass oil.—The steam distillation of Rosha grass oil is now carried 
‘on successfully as a commercial undertaking in the Central Proviness and 
‘the industry is likely to expand. 

Tanstuffs.—The Officersin-charge carried out a detailed investigation on 
tanstufls in the Sunderbans, completing 80 analyses of various products in 
‘that locality, the results of which are given in his report entitled “ Tanstuis 
of the Sunderbans Forest Division” and published by the Department of 
Industries, Bengal. The Officer subsequently proceeded to North Burma 
and carried out analyses of Chestaut, Onk, Diplerocarp and other timbers, 
barks, fruits and leaves, the results of which indicate considerable possibilities 
of working them commercially. 

Charcoal Briqueites.—Investigations have been continued in consulta- 
tion with an American Briquetting firm to whom a consignment of 500 Ibs. 
‘of charcoal and 100 Ibs, of binding material has been sent for experiments. 
‘The main difficulty to be overcome is to devise a process of grinding the char- 
coal without undue danger of combustion taking pl 

Woods suitable for :—(i) Bobbins, Shutlles and Picking Stioks for Cotton 
and Jue Mills—Neatly 5,000 sample pieces of the following species :— 


I. Odina Wodier. 
IL. Albizzia procera. 
TIL, Adina cordifolia. 
IV. Wrightia tinctoria, 
V. Holoptelea integrifolia. 
‘VI. Stephegyne parvifolia. 
VIL. Michelia Champaca. 
‘VIII. Stereospermum zylocarpum. 
IX. Stereospermum chelonoides. 
Anogeissus latifolia. 
. Dyospyros macrophylla, 

















Be 
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XIIL. Dillenia pentagyne. 
XIV. Polyantha ceracoides. 
XY. Garcinia Morella. 
_ XVI. Homalinem tomentosum. 

were collected and sent to a leading firm in England for trial after they had been 
put through the seasoaing kiln at Bareilly, which has kindly been placed at 
our disposal by the Conservator, Utilization Circle, until the kilns at Debra 
Dun are ready, 

(i) Ply woods —A visit was paid to the leading firms and it is satisfactory 
to note that the tendency to “ cheesiness” in certain timbers referred to last 
year has been overcome and the prospects of the industry developing in India 
ae bright. 
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I.—GENERAL ZOOLOGY AND PHYSICAL ANTHROPOLOGY 
BY 


8. W. KEMP, D.So., F.A.S.B., 
Offciating Director, Zoological Survey of India. 


Tours.—The following tours were undertaken by members of the depart> 





Days, 

‘To Bombay from 7uh Apri 18th Asi 1920 by Major RB. Seymour 
Sowell 2 

= Bazhde rom 2th Api to Int ay 1o20 by aaj RB, Seymour 
8 
* Sin fom 14th May to 220d May 1980 by De. “Annandale 8 


 Barkuda from 17th June to 28th Juno 1920 by Dr. Baini Prashad . 12 
v» Bapkuda from 13th August to 22nd August 1920 by De. N, Annan 


ss Nala a Moraatad, Del from 3s July to 20 September 1020 
by Dr. Baini Prashad 3 
v» Baehuda from 22nd September tooth Septomber 1920 by Dr. N. 


Dag rnd eptomer to 2 Stoner 10 by De 
Dae th Dome to 25 Deer 180 by De aw. 


é Wet om it amery to Bh Jnr 181 by De awe 
emp. u 

v» Post Bla from 12th February to 20th March 2021 by Dr. 8 w. 
‘Kemp « . 3 


1s 





Dr. Baini Prashad’s tour to Naini Tal and Moradabad was undertaken 
in continuation of the survey of the freshwater molluscs which is being 
made at the request of the medical authorities. Barkuda island was visited 
‘on a number of occasions in order to carry out experiments in the intensive 
study of the fauna of a small localised area. 

Dr. Kemp's visit to Port Blair was undertaken in order to discuss the es- 
tablishment of the proposed Marine Biological Station with the Chief Commis- 
sioner of the Andaman and Nicobar Islands and to select a site. 

Ez 
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Publications.—The following publications have been issued during the 
year -— 

“Records of the Indian Museum,” Vol. XVIL. 

“ Records of the Indian Museum,” Vol. XVIII, parts 1—V. 
“Records of the Indian Museum,” Vol. XIX, parts II—V. 
“ Records of the Indian Museum," Vol. XX. 

“ Memoirs of the Indian Museum,” Vol. V, Nos. 7 & 8. 

Library.—The total additions to the library number 1088, Of this nam- 
ber 826 books and parts of periodicals were received in exchange, 583. were 
purchased and the remainder presented. 

Collections.—The collections have remained in good condition and nu- 
merous additions have been made to them apart from those obtained by the 
officers of the Survey themselves. 
raluable collections of Crustacea have been obtained by exchange from the 
British Musoum and from the museums at Paris, Cambridge and Milan, 
Professot Max Weber has sent us a duplicate set of the Molluses which he ob- 
‘tained in his Expedition to the Dutch East Indies and a valuable collection 
of shells has algo been obtained by purchase from Lieutenant-Colonel H. H. 
Godwin Austen, F.R.S. 

‘Additions to the insect section include a number of valuable specimens 
prevented by Major F. B. Scott, Mr. C. J. Drake and Major F. de Mello. 

Our collection of hill-stream fishes belonging to the genus Discognathvs, 
which had been lying with Dr. Pitschmann in Vienna since before the beginning 
of the war, has now been retumed. A collection of flies belonging to the 
family Dolichopodidae which had been in Germany throughout the period of 
the war has also been received back. : 

Galleries. —The Invertebrate Gallery still remains closed but it is hoped 
that half of it will be refitted and opened to the public during the course of the 
next financial year. Owing to the present high price of plate glass it has been 
<ifficult to complete the alterations in this gallery expeditiously. 

To the Rthnological Gallery a number of specimens from Manipur and 
Baroda States have been added. A special collection frou the Nicobar Islands 
‘vas made and presented by Mr. H. Hart making the exhibit of the ethnology 
of these Islands almost complete. 
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IL—ECONOMIC ZOOLOGY 


Part I,—Agricultural Entomology 
BY 


T. BAINBRIGGE FLETCHER, RN., F.LS., F.ES,, F.ZS., 
Imperial Prtomolegist. 


It should be noted that, in compliance with orders of Government that the 
Report on Agricultural Entomology in India during the year ended 30th 
Tune 1921, should not exceed four pages, exclusive of bibliography, only a 
very brief summary of the work done at Pusa and in the Provinces can be 
given here. 





1.—Work at Pusa. 

Numerous observations on Insect Pests were made and a fuller account of 
these will be found in the Scientific Report of the Pusa Research Institute 
for this year. Investigations were continued on pests of cotton, rice, sugar- 
cane and other gramineous crops, fruit and stored grain. Life histories of 
numerous insects have been worked out and illustrations prepared. Work 
on Bees, Lac and Silk was continued on previous lines. Steady progress was 
made in the additions to and arrangement and identification of the collection, 
‘The scheme for the preparation and publication of a catalogue of Indian insects 
has been approved and is being pressed on. The Fourth Entomological Meet- 
ing, held at Pusa from 7th to 12th February 1921, was attended by over 
forty members who contributed fifty papers which are being issued in the Report 
of the Meeting. 





I—Work in the Provinces. 

‘Madras.—Attention was mainly devoted to the study of Platyadra gos- 
sypiella, Pempheres affinis and Schanobius bipunctifer. ‘The rate of increase 
‘ef P. gossypiella in green cotton bolls and the comparison of the percentage of 
attack of areas under the Pest Act as compared with those outside its jurisdiction 
were studied, with the result that a notable decrease was found in the Pest 
‘Act area, The study of P. afinis was continued in connection with the inten- 
sity of attack in different strains of Cambodia cotton ; the natural enemies 
were found to include a Braconid parasite and fungus. Experiments with 
the control of S. bipunctifer in the Kistna district were continued and gave 
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satisfactory results. ‘The study of Yerra tegelu, a mysterious disease of paddy 
‘in the Godavari delta, was taken up. Other pests dealt with included Spodo- 
‘plera mauritia on paddy in Malabar and Capsid bugs attacking cotton. 

Bombay.—Demonstrations and lectures on control of pests were given in 
Gujarat, Investigations of granary pests and of their parasites were made. 
Experimental work was also done on control of Hairy Caterpillars, Juar 
stem-borers (Chilo simple and Sesamia injerens), cotton-pests, surface grass- 
hoppers (Clhrotogonus spp.), Urentius echinus on brinjal, pests of tarwad 
[apparently Sesbania sp.] and cattle ticks, —- 

Central Provinces.—Rearing of wood-borers in mango, Lagerstremia 
‘indica, Zizyphus jujuba, Ficus religiosa and Phyllanthus emblica showed that 
both * Arbela” tetraonis and A. quadrinotata were present. Observations of 
‘the occurrence of Carpomyia vesuviana and Meridarchis scyrodes in ber fruits 
showed that the pupal stages of both these insects may be prolonged for several 
‘months in the hot weather. Obervations were made on the parasitization of 
Sphenoptera gossypis by Xanthopimpla punctata, Study of the insect fauna 
of weeds was continued. A small undetermined weevil was reared from 
flowers of Zisyphus jujuba. 

United Provinees.—The main work has been the investigation of cotton 
pests and has been preliminary to a study of Platyedra gossypiella and other 
pests of cotton. Some attention has also been paid to pests of sugarcane and 
mango. 

Punjab.—The percentage of bollworm attack on cotton was not very 
high this year and in most places was below normal. ‘The life history of Micro- 
Bracon sp., parasitic on Barias, was studied and it was found that a 
female may lay over 200 eggs, the life-cycle being completed in about ten 
in summer, lengthened to 30 days in winter. ‘The life history and control ot 
mango-hoppers (Idiocerus atkinsoni and I. clypeatis) were studied and winter 
spraying with a strong contact poison was found effective. Spraying opera- 
tions with tobacco decoction or crude oil emulsion were found effective against 
Euphalerus citri, on Citrus trees, and are becoming very popular. Some work 
has also been done on control of rats, mainly by the use of strychnine, Ex- 
periments were carried out to test the efficscy of the use of heat for the con- 
trol of granary pests. Sericultural work has been continued and 1750 ounces 
of eggs were under rearing in 1921, as compared with 600 ounces in 1920 ; 
unfortunately, the unusually hot season killed off most of the worms at the 
time of spinning their cocoons. 

Bihar and Orissa,—Work on the Braconid parnsite of Agrotis ypsilon 
‘was continued on the lines of (1) breeding the parasite through the hot weather 
and Rains, and (2) ascertaining the factors which may be utilized in inducing 
dormancy in freshly-formed cocoons. As a result it has been found impossible 
to carry this parasite on in an active condition in the Plains in the absence of 
a.cool room, and that freshly-formed pups, when exposed to a constant humi- 
dity of 5°, at once become dormant and remain healthy until revived by 
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‘exposure to favourable conditions of temparature and moisture. A large mum- 
ber of pup is being kept this summer for experiment and use at the beginning 
of the cold weather. f i! : 

[Bengal.—The use of cloth bags, to protect young mango fruits before exg- 
laying of the weevil, was found successful against Cryplorrhynclus gravis 
in the case of small trees of valuable fruits, which are worth the cost and trouble, 
Control work was done against Arbela lertaonis, Litchi Mite, and Brachytrypes 
-portentosus. 

‘Assam.—Work was done on the control of rice pests (Hispa armigera, 
Leptocorisa varicornis and Schanobius bipunctifer). Serious damage by 
‘Hiepa occurred in an extensive area near Srimangal, whilst there was an un- 
usually severe attack of Rice Grasshopper in the neighbourhood of Hajo. 
Diacrisia obliqua attacked pulse, crops and jute. 

Burma,—Investigation of gwabo, a disease causing yellowness in growing 
paddy and empty grains in a part or whole of the ear, was commenced, but * 
only about 5 to 8 infestation by borers was found, The borers found in rice 
prove to be Schanobive bipunctifer, Sesmia inforens'and Diatraa sp. (Pasa, 
©. 8. 1674), of which the first-named is the most important. At Hmawbi 
where paddy selection work is being carried on, some varieties showed markedly 
greater infestation than others, thus indicating that some varieties are more 
esistant to insect attack. Hispa armigera occurred in Kyaukse district 
in June and was found only on Ngasein paddy. The main damage to sugar- 
‘cane in Upper Burma appears due to Termites. Andropogon sorghum is quite 
freo from borers at Mandalay, apparently due to the abscnee of Chilo simple 
in Burma. ‘The main pest of cotton is Platyedra gossypiella. Oryctes rhinoco. 
ox was under investigation, the grubs breeding chiefly in the village manure 
heaps, Fruit-fies in peaches and pears at Maymyo do serious damage, ap- 
perently due to a complete absence of parasites. 


III_—Native States. 

‘Travancore.—Nephantis serinopa on coconut was the most important 
‘pest of the year and was dealt with by cutting and burning the affected leaves, 
the Pest Act being enforced and more than 35,000 trees treated. ‘The method 
of control of Leptocorisa varicornis on rice, by bagging the bugs, was demons- 
trated with success. Pests of ginger were also under observation and a species 
.of Calobata, boring in the rhizome is stated to be very destructive. 

Mysore. —Ficld-work sgainst Amsacta albistriga and Diserisia obliqua 
‘has been continued ; against the former the Pest Act has been continued tobe 
‘enforced over a considerable area with satisfactory results. Field-work on 
‘the control of Xylotrechus quadripes, on coffee, by painting the stems with 
Brunolineum just after oviposition, has yielded successful results. Control 
‘of Oryctes rhinoceros has been carried out onan extensive scale in a Govern- 
ment Date Reserve, by destruction of rotting stumps and of the larve found 
in manure pits. Parasites of mangoleaf-hoppers have been under investi- 
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gation and their life histories worked out. Work bas also been done on cane 
dorers, Juar Cocidomyind, Spodoptera mauritia and Chloridolum alewene. 
‘Hyderabad.— 


Kashmir. 
Baroda.— 





} No scientific work is reported. 


IV.—Other Entomological Work. 
Indian Tea Association.—The attention of the entomological branch 
was devoted to further investigations into the control of “ mosquito 
blight ” (Helopeltis theivore, Wateth.). Experiments on the inoculation of 
bushes were carried out on an extensive scale in all districts and have 
confirmed the result, previously obtained, that inoculation of the bush with 
salts of potash gives a decided increase to the resisting power of the bush 
to attack. ‘The manuring experiments have also shown that the degree 
of resistance to attack ean be altered by manuring, but that whereas 
Dushes on different types of soil respond similarly to direct inoculation 
‘with potash, the results obtained from manurial applications differ with 
the type of soil. 

Observation of cases where the intensity of attack differs greatly on 
areas on the same soil, but under different management have afforded evidenci 
that bushes on the same soil will differ in liability to attack when the soil 
treated differently, this difference in degree of liability to attack being corre- 
lated with an increased proportion of potash in the growing leaf, and examina 
tion of bushes throwing off attack has shown that this increasing resistance 
is accompained by a distinct increase in the proportion of potash present in 
the growing leaf. 

Breeding records have been kept throughout the year in connection with 
the green fly pest of tea (Simponsea flavescens, Dist.). 

South Indian Planting Districts.No work on Entomology was 
carried out. 
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. . Part I.—Forest Entomology 
BY 


C. F. C. BEESON, M.A, LFS. FES, 
Forest Zoologist, 


Insects of Sal.—Borers (a) Field work—In the area of the epidemic 
occurrence of Hoplocerambys spinicornis in Thano Forests, Dehra Dan, ob~ 
servations were continued on the plan of previous years involving enumera- 
tions and plane-table surveys. Particular attention was paid both in the 
inseotary and field to the effects of edaphic and climatic conditions on the- 
incidence of the borer, which is now correlated with rainfall. ‘The recogni- 
tion of a connection between the periodic abundance of the borer, the resis- 
tance of the host tree to attack and rainfall during the flight period of the 
beetles, has materially altered existing conceptions of the economic status 
of the pest. It is now apparent that in a series of years of high rainfall, the 
increase of the borer is favoured and the resistance of the liost tree is lowered ; 
in years of low rainfall the reverse effect occurs. If the monsoon fails during 
the course of a borer epidemic the proportion of trees fatally attacked is 
reduced (in spite of the relatively increased incidence of the borer) to such 
an extent that the pest receives a marked check. Control measures based on 
above results have been formulated and put into practice during the 1920-21 
season. It is anticipated that given a valuation of the growing stock and 
its increment, a safety limit expressed in deaths per acre and a safety period 
for control operations can be determined. A note on the connection of Hoplo- 

with the dying off of sal has been published in the Indian Forester 
for February 1921. 

Intours made in Singhbhum and Porahat Divisions, Bihar and Orissa, it 
was determined that Hoplocerambyz is rare or absent ia dry and hill type 
sal forests, and that it is usually a secondary effect of Polyporus shorew in 
the moist and valley type sal ; a condition suspected some years before in the 
Bengal Duars forests. The frequent mortality of sal without the assistance of 
borer attack leads one to consider that borers of the type of Hoplocerambys: 
are essentially secondary factors, which however under epidemic conditions may 
determine the death or survival of a weakened tree. 
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(®) Insectary work—Further inseotary records of the development of 
‘Aedlesthes holosericea; Xylotrechus smei ; Platypus spp; Diapus spp. and 
Xyleborus spp. have contributed to the establishment of the economic status 
df these species and revealed the extent to which their prevalence is affected 
by climber-cuttings and girdling or felling without removal of inferior species. 

Other pests.—The seed weevil, Calandra shorea, has been found to have 
‘a wide distribution and a variety of dipterocarp host-plants. 

Insects of the teak.—Work on the collection of further statistical data 
‘on the beehole borer, Duomitus ceramicus, has been im-abeyance. Further 
records of the minor sap-wood borers and shot-hole beetles have been obtained 
in the insectary. 

Miscellaneous pests.—During the year under report 125 consignments 
of specimens (including 908 insects) were received for investigation, ‘The 
determination of the borer fauna of timbers seasoned by various natural pro- 
cesses received attention. A total of 910 pieces of timbers has been received 
from divisions and some 8,500 insect specimens have beon bred out, adding 
‘considerably to our information on the food trees and distribution of timber 
pests. 

‘A short survey was made in the Sunderbans, Bengal, of the borer fauna 
of swamp, slump and cyclone-killed trees and drift timber to obtain evidence 
on the survival or destruction of boring insects by immersion in braokish and 
salt water, 

‘The compilation of the food-plants of forest insects has been continued 
swith the issue of the families Platypodida and Scarabavide. 

Insect collections.—Small batches of forest insects have been identified 
and returned by the following specialists : Endomychide, Hrotylida and Lamel- 

Ticornia by Dr. G. Arrow ; Adephaga and Carabide by Mr. H. B. Andrews ; 
‘Tenebrionidas by Mr. K. G. Blair ; Diplera by Mr. E. Brunetti ; Cleride by Mr. 
J. Corporal ; Formicida by Mr. St. J. Donisthrope ; Odonata and Pyralide 
by Mr. T. B. Fletchers Odonata by Major Fraser ; Bostrychidee by Mons. P. 
Lesne ; Oureulionidee by Dr. G. A. K. Marshall ; AMioro-lepidoptera by Dr. B. 
Meyrick; Asilides by Miss G. Ricardo ; Termitophila by Mr. Wasman ; Apid@ 
by the Government Entomologist, Madras. 

Some 350 species new to the Research Institute collection have been added 
uring the period under review. 

Staff. Messrs. D, Atkinson and J. C. M. Gardner who have been selected 
for appointment to two of the posts of Divisional Forest Entomologist complete 
their training in forestry and entomology at the close of 1921. Mr. J. M. D. 
Mackenzie, LF.S., will be appointed as Divisional Forest Entomologist to 
Snvestigate the bechole borer in Burma. 
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VETERINARY SCIENCE 
BY 


W. A. POOL, MR.CYV.S., 
Offciating Director and Firat Bacterilopit, Mublesx. - 


Rinderpest.—The following experimental work was taken in hand :— 

(1) The preparation of anti-rinderpest serum using animals of moderate 
susceptibility as virus producers, 

(2) A further investigation into the duration of the immunity conferred 
by serum alone. 

1) An investigation into the nature of the immunity conferred by very 
large doses of serum when given simultancously with a dose of 
virulent blood. 

(4) The elaboration of a special apparatus for bleeding the virus producers 
and injecting the serum producers for use in large scale rinderpest 
serum production. Bulletins on these subjects are in course of 
preparation and will shortly be sent for publication, 

Equine Contagious Abortion.—Experiments were carried out with a 
Dacillus obtained from aborted fetuses at the Government Cattle Farm, 
Hissar, which proved to be the B. abortivo equinus. 

‘An account of these experiments will be published shortly. 

_ Reports from Veterinary Colleges and Provincial Laboratories. 
—With the exception of those detailed below no scientific work of any 
particular interest was carried out by the Veterinary Colleges and the 
Provincial Superintendents of the Civil Veterinary Department except that 
the Superintendent, Civil Veterinary Department, Madras, states that ‘a 
special work is being conducted on the causation of lymphangitis in cattle 
as occurring in Madras at the Madras Veterinary College, but is not yet 
-completed.”” : 

‘The Director of Agriculture, Punjab, gives the following short summary of 
+the Scientific Work carried out by the local Veterinary Officers in the Punjab 
uring the year 1920-21 :— 


I. Camel Specialist, Sokawa. 

“The treatment of surra in camels by intravenous injections of Tartar 
Emetic. As the result of these experiments Tartar-Emetic gives promise 
‘of being efficacious in the treatment of this disegse. Several months after 
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these camels had been returned to duty Sir John Moore informed me he had 
inspected them and found them in excellent condition. ‘These camels are now 
working in Waziristan. 

2, Experiments in connection with camel mange and its treatment... Of 
different dressings tried, the best results have béen obtained by Taram'ra oil. 

8, Surra Transmission Experiments. 

4. Experiments were carried out in connection with spirocheetosis of 
fowls, from which it was shown that 95 per cent. of infected fowls can be cured 
by intravenous injections of Soamin. 

5. Observations were made with reference to Hypoderma larve of goats 
and the best means to be adopted to reduce the loss caused by these larve 
‘wore studied, the life history of the fly was also studied. 


IL, Principal, Veterinary College, Lahore. 
1. Work at Antirahie inoculation in dogs by Mr. W. Taylor. 
2, Investigations in a curious Poultry disease by Messrs. Taylor and 
Sowell. 





TLL. Government Cattle Farm, Hissar. 
Feeding experiments on cattle with cake and leaves of certain trees.”” 
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The Hoy’ste Masor-Genzrat Sm Wituiam Rice Epwarps, K.C.LE., 
CB, CMG, MD. F.RCSE., KHP., LMS., 


Director General, Indian Medical Service. 


The following is an extract from the Annual Report of the Scientific Ad- 
visory Board of the Indian Research Fund Association for 1920-21 :— 

Relapsing fever.—An enguiry into relapsing fever with. particular 
reference to the mode of transmission in India was sanctioned in November 
1920 but started in February 1921. It is being carried ont by Major F. W. 
Cragg, LM.S., of the Central Research Institute in the United Provinces, 
Central Provinces and Punjab. 

Plague and Rat-fleas.—The Governing Body of the Indian Resoarch 
Fund Association have sanctioned an investigation on rat-fleas in India by 
Major Cragg. 

Leprosy.—1. Dr. B. Muir is engaged at the Caloutta School of Tropical 
Medicine in carrying out an inguiry into leprosy with an allotment of 
Rs. 20,000 a year of which Rs. 10,000 will be donated by the Calcutta School 
‘of Tropical Medicine. The inquiry commenced on the st November 1920, 

2. Dr. Sudhamoy Ghosh continued his researches under the supervision 
ot Lieut.-Colonel J. W. D. Megaw, LMLS., on special duty, at the School of 
‘Tropical Medicine and Hygiene. He is especially studying the chemistry 
‘of chaulmoogra oil with a view to obtaining substances of therapeutic value 
in the treatment of r 

Grant to Rev. Dr. Frank Oldrieve for— 

(1) Training of medical subordinates in modern methods of leprosy 

treatment, and 

(2) Trial of the latest treatments of leprosy. 

A grant of Rs. 21,650 was made to the Mission for Lepers in India in 
1918 in connection with the experiments relating to the medical treatment 
-of leprosy. 

Inquiry on neem or margosa oil and its derivatives. —This inquiry 
has been extended for one year from Ist March 1921 and Dr. Chatterjee is 
conoentrating his attention on the treatment of malignant growths with 
neem or margosa oil and its derivatives. 

Influenza—1. Epidemiological inquiry. ‘This inquiry was under Major 
H. H. King, LMS, and terminated on the 7th April 1921 on his departure 
on leave. He has drawn up an important report for All-India dealing with 
the questionnaire regarding the epidemiology, ete., of influenza issued by the 
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office d’Hygiene International, Paris. This has been received and sent to 
Paris. (Since published in the Bulletin de L/ottice D’Hygiene Institute, August 
1921.) 

2. Bacteriological inquiry. Captain R. H. Malone, LMLS., concluded his 
influenza bacteriological inquiry on the 4th December 1920. 

Pneumonia—On the conclusion of the influenza bacteriological inquiry 
Captain Malone was employed on the Pneumonia inquiry. This inquiry was 
sanctioned for one year in the first instance with effect from 5th December 
1920. 

Deficiency Diseases.—Colonel McCarrison started this research on the 
29th January 1921 in England. This investigation is being carried out at 
Oxford in the Laboratory of Professor Sherrington, P. R. 8. 

Indian Mosquitoes.—The Indian Research Fund Association have pro- 
vided funds for this inquiry to be continued for three years by Capt. P. J. 
Barraud. It commenced on the 26th February 1921. 

‘This inquiry is on the culicide of India and has a direot and important 
esring on the problein of prevention of yellow fever. 

Kala-azar—l. Mrs. H. A. Adie concloded this inquiry on the 25th 
January 1921. She published* a paper on “ Developmental forms succeed: 
ing the multiplicative stage in C. lectularius fed on Kala-azar spleen aioe ”. 
‘The Indian Research Fund Association has sanctioned the further continuance 
of the inguiry under her at Shillong for one year and she commenced fresh 
esoarches on possible insect vectors of this disease from 26th April 1921. 
She will work at the Pasteur Institute, Shillong, under the direction of 
Major F.P. Mackie, LMLS.. She has already obtained some very suggestive 
‘and interesting results. 

2 The Governing Body have sanctioned a further extension of Dr. U. N. 
Brahmechari’s enquiry for one year. He has been provided with a 
‘chemical and physiological assistant and he will continue his researches 
on the organic preparations of antimony. 

3. Mr. P. R. Awati, Medical Entomologist, commenced his insect survey 
in connection with Kala-azar in Assam in May 1920. He continued his work 
during the year. He is one of the team of workers engaged in Assam in the 
research oh the etiology of Kala-azar. : 

Hookworm disease.—The inquiry into this disease was continued by 
Dr. K. 8. Mhaskar during the year. In conjunction with Father Caius he 
published six more papers on the chemical composition of varions drugs used 
Ja the treatment of the disease. Under instructions from the Working Com- 
mittee in Madras, formed at the end of the year under review, he has been 
directed to proceed with new lines of research. 

Ground nuts and sterilisation of water supplied by chlorogens.— 
Dr. Mackenzie Wallis is continuing his research in England. A report of his 
investigation has been called for. 
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Schistosomiasis cercariae of Egypt.—Major Sewell has written a very 
important monograph entitled Cereariae Indicae being the result of his investi- 
gations on this subject in India. ‘This paper is being published by the Indian 
Research Fund Association as a Monograph in a special number of their Journal. 

Entomology and Protozoology.—In the month of January 1921, Major 
W. 8. Patton, LMLS., conducted his inquiries on entomology and protozoology 
for which a grant of Rs. 5,000 was sanctioned by the Governing Body of the 
Indian Research Fund Association, 

Immunity with special reference to antivenin.—Tho Governing 
Body of the Indian Research Fund Association have sanctioned for a period 
of one year a research on immunology with special reference to antivenin 
by the Rev. Father J. F. Caius of Trichinopoly. One of the main objects 
of this inguiry will be the concentration of the antivenin serum now prepared 
at Kasauli, 

Malaria and its treatment by Cinchona derivatives,—This inquiry 
will be carried out by Major J. A. Sinton, V.C., LM.S., under the direction of 
the officer in charge of the Malarial Bureau of the Central Research Institute 
of Kasauli. ‘The inquiry will be carried on over a period of five years. 

Grants to tho schools of Tropical medicine and Hygiene at 
Bombay and Calcutta.—The Indian Research Fund Association have 
sanctioned :— 

() The sum of Rupees one lakh towards the extension of the buildings 
of the Caloutta School of Tropical Medicine to provide for teaching 
and research in hygiene and (b) a non-recurring grant of 1 
lakhs towards the establishment of the School of Tropical Medicine 
at Bombay. 
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Depart mental Publications 








Muernonovootoat, Duranmocent— 


Government of India Office. 
(1) The Indian Daily Weather Report and Chart. 
(2) The Weekly Rainfall Summary. 
(8) Tho Monthly Weather Review. 
(4) The Annual Summary. 
(6) The Rainfall of India, 
(G) Indian Meteorological Memoirs, 
Bengal Offic. 
(1) Bengal Daily Weather Report and Chart, 
(2) Monthly Rainfall Tables and Summarios of the chief feature of the weather of 
the month over Bengal. 
Bombay Office 
(1) Bombay Daily Weather Report and. Chart. 
(5) Mouniy Ateneo he Bomtay observations (Bombey arti 
Madras Office. 
(1) Bombay Daily Weather Report and Chart. 
(2) Monthly Rainfall Tablos (Madras Gasette). 
Allahabad Ofc. 
(1) Monthly Weather Summaries (United Provinces Gasete). 
(2) Annual Summary. 
(8) Monthly Rainfall Tables (United Provinces Gazette). 
Lahore (Simin) Office. 
(1) Monthly Summary 


(2) Annual Summary” } of Ponjob weather 


TL.—Groxooteat, Son 
‘The publications of the Department inctude— 

Palwontclogia Indica arranged in series, and sold in parts which are priced at 4 
‘annas (6 pence) per plate. 

Memoirs, Volt. L—XLY, including the larger papers on geological subjects. 

Records, Val. I—L, including the shorter papers and Annval Reports from 1868 
‘to 1016 sold in parts, priced ono rupee each. 

Manual, Guides and Maps. 

A complete lst of the contents of these publications can be obtained by application 
to the Registrar, Geological Survey of India, 27, Chowringhee Road, Calcutta. 

Indexes tothe Genera and Species described in the Palaontologia Indica up to 1801, 
to the Memoirs, Volt. I-XX, and to the Records, Vols, I~XXX, have been 
printed for sale. 


T1L—Sunvey o Ixpts. 


(1) Annual General Report, 
(2) Profeasional Papers. 








IV.-~Boranroan Sunvay axp Rovat Borante Ganpzx, Caccurta. 
(1) Annual Report of the Botanical Survey of India. 
(2) Records of the Botanical Survey, Vols. I-IX 
(@) Annual Report of the Industrial Section, Indiati Museum, 





(4) Annual Roport of the Royal Botanic Garden, Calcutta. 

(8) Annals of the Royal Botanfo Garden, Caloutta, Vols. XII, Part II, 

A list of tho contents of the Redords and of the Annale with prices of the numbers and 
‘volumes still available can bo obtained by applying to the Superintendent, Royal 
Botanio Garden, Celeutta, 


—Deranmus oy Aoniouurens. 
(1) Annual Roport—An account of the year’s work of the Imperial Department, 
Including the exparato reports of the scientific ofcers ofeach branch (Agricul- 
tural Chonisiry, Botany, Mycology, Entomology, and the like). 
(2) Tho Agricultural Journal ef India.—A quarterly journal containing articles on 
agricultoral matters intended for the educated ogriculturist and the general 
der interested in agriculture, 
tile Memoirs of the Department of Agriculture —An occasional publica 
for papers of a sientifc or tochnieal nature divided into series such as Chemical, 
Botanial, Entomological, and the like. 
in —An occasional publication containing information on agricultural 
of a temporary nature. 
(6) Lanlets.—Short notes of practical instruction in agricultural matters, dealing 
mainly with Entomological subjects. 


Vi-—Fonnse Darannians. 

(1) Review of Forest Administration in British India| by the Tnmpecter-General t 
Forests (ied sony). 

(2) Annual Progress Report of Forest Admfnistratien in each Protince.—Tasned by 
‘the Local Governments annually 

(2) Indian Forest Records. 

(4) Indian Forest Momoirs. 

(6) Tho Tndian Forester—A monthly Journal of Forestry, Agriculture, Shikar ard 
‘Travel. ‘This is a Departmental Journl, published monthly. 

(0) Bulletins are published from tine to tine. 
























VIl—Zoorootoax Deranmass. 
(1) The Annual Report, 8v0. 
(2) Records of the Indian Muscum, Svo. Containing short papers on Indian Zoology. 
‘One or two volumes issued annually in quarterly pants. 
(8) The Memoirs of the Indian Muscum, 4to. Containing menographs snd other 
important papers. Published at irregular intervals, 














irregular intervals. 


VITE—Crvnt, Verznmany Durante. 
(1) Annual Report. 


L 


CALEUIPL: PRINTED BY SUEDT. COVE. PAINTING, INDIA, 8, TASTINGS STREET. 





DSB 








Board of Scientific Advice 
for India 








ANNUAL REPORT 


FOR THE YEAR 
1921-22 





oo SS 





“Library Oi No. \ug | 5} ‘ 
ity 
SS 


——_ 

















CALCUTTA 
SUPERINTENDENT GOVERNMENT PRINTING, INDIA 
1923 














"Ye & Go, wade, 


“Apocition Press, Caleta 


Ram Gandia Govind & Son, Kalbadov, Bombay. 


Agents for the Sale of Books Published by the 


Superintendent of Government 


Printing, India, Calcutta. 





IN EUROPE, 


oma & Ca, 38, Orage Stet, Teeter gn, 
indo ee 

evan Pal, Tah Toor & Co, 674, Cate 
"gn cy Sab New Oster St ano, 


erart quae, 1, Glton Set, New Bond 
Se Lina 

B.S. Ring & Sons, 2& 4, Gat Sith Stes, Wate 
ina Londo, Si 

HS, King & Co, coil, Ban 9, Pll al, 
‘nts 


‘rinalay & Co, 6, Palament Sect, Zondon, SW 
‘Lara & Co, 46, Grest Rall Stet, fondan, WC. 








IN INDIA 


‘Thacker, Spl & Co, Caleatia aod Stale, 
Reman € Co, Lid, Caen 
‘B.Cambeay & 6, Caentia 
8. K. Tall & Go, calzatta. 
B, Banarjoo & Cn, Caleta, 


1B Birr, casvla 2k Sam, Reap, Bea 


‘Bolterwortn & Co, nl} Tid, Cetin 
‘Ral 3,6, Geos Tabada & Gos, 9034, arson 
Bs Sie oe 
‘Woldgn Libr, 87, Pack Skeet, Wat, 
“baer, set, 


‘landard Literature Go, Lid, Caleta, 
al God Sor, Catt, 


Tee pbanans Balas tok Dove 4 Chntney 


igglsbotbam & Co, Maras. 
Y. Kalyunarana Tyr & Co, Sade, 
G. A, Natasa & C0, Madr. 

8. Morty & Con Mtsdras, 
‘Thompeon & Oo, des, 
‘Tingle & Go, Madea. 

2,3, Rama Iyer & Co, shan, 


‘BM. Gopalaklanga Koes, Madara. 
‘Tada & Co, Led, Bombay. 
‘D.B.Tarsporevala, Son & Co, Bombay. 
Sta. Radhatal Atzaram Sogo00, Bombay. 
Buader Pandorsng, Bombay. 

Gopal Nacayan & Go, Bombay. 


eprison, New Kiebiens, Poona, 
‘Ba Sistha” Bock, "Eel, Ranaipnal 





Thacker & Co, 2, Crd Lane, London, B.C 
Tater Ua fd, 5, Adspt Herne, London, 


iyllon & Weel, Ltd, 2,4, & 4, Arthor Street, 

Ma, Pas and Wa, Tide", "Wisk, siren 
he = 

BH Blase £0 & 5, Broad Strst, Oxon, 

Buighton Dall, Lu, Cambetige, 

Diner ahd ops Taos Conrty Baba. 

E.Tortoaby, LL, 116, Gratton Steet, Doble: 

ost vats, 98) He Bonaparta, Pace, 

‘Mattnas Fol, The Hage, Holland. 

Otto Hareanowit, Zetpalg 

‘etter and Soha, Bela, 








CEYLON. 
Mangaldse Harkisandns, Sunt, 
‘areandes Norenidas& Sons, Sort 


Tete ets ln, cate 
aw page 





1%. B, Matos, sunt, ana ess, 
B Matbur, Gost, Nasr Kanen Wind Pre, 


Manabi Soe Ram, Yanan. Proper, Todinn 
‘Army “Book bopoh Tes, Gower 

‘al Sa M Gla Sah & Sons, Mu-An Pres, 
‘hor, and Ahab am 

amo Keine Son, Tabor 

Oxtort Book and Sationery Gy Deb 

Sept, Ameroan Bap alos Pres, Rangoon: 

Yropitor, Rangoon Tinos Pre, Basgoon 

The Moora “ims, Th, 
eles oing ws, ia som 

anaee th “Atarada Nap. 

8.6, els, Proper, Stes and Co, Cooch 


A.M, Terguson, Ceylon. 
Manaays, RAvcafonal Book Deptt, Nagpur and 


‘binlpors 
al Book Dept, 68, handnsy 


anna 
“Sune St 
Mansur, “Tho Aap Nodal Hall 09 Co-operative 
‘Asselin, Eid" (Suconssom to Bo 
eo, Agr) me & 


‘Sop, Han Moe ook sad Mat. Depry, 
“agar Defias, 


andy & Mata 
Ban Duy Apert, aba 
beers 

Since waitin en taiance 
Seen nee eee 
Biak.Ga Pov, tar Dnt Do 


‘ime of Coylon Co, T48.t eee 











* Actor tv of tative Deptt pdt ony 
‘ Agmnta tor these o Arch slot! pabliatins cay 











Members of the Board of Scientific Advice. 





Name, Appointment, 
‘The Hon'ble Mr, M. 8, D. 

Bomzr, OB, OLE., 0.V.0., 

OBE, ICS. Seoretary to the Government of India 





(Department of Kducation, Health 
and Lands) and ex-officio President, 
Board of Scientific Advice. 

J. H. Fumup, Esq., M.A, B.Sc. Officiating Director-General of Obser- 
vatories. 

N. Anwanpatz, Esq., C.LE., Director, Zoological Survey of India, 

D8o., B.A., CMZS., F.LS., 











FASB. 
Colonel C. H. D. Ryn, C.LE., Surveyor-Genoral of India, 
DS.0., RE. 4 
J.T. Epwaxps, Exq., BSo, Director, Imperial Bacteriological La- 
MROVS. oratory, Muktesar, 
P. H. Crurrersvox, _Esq., Inspeotor-General of Forests to thé Gov- 
CBE, CLE, VD., FJ emment of India, 
FRGS, FES. 
8, Mmuean, Esq., M.A.,B.So, Agrioultural Adviser to the Government 
of India, 


E._H. Pascor, Esq., M.A., Director of the Geological Survey of India. 
D8e., FAS. 

The Hon'ble Major-General Director-General, Indian Medical Service, 
RO. McWarr, CLE, 
KES. IMS. 

‘Tho Hon’ble Colonel Sir 8. D'A. Secretary to the Goverment of India, 
Crooxsuans, K.CM.G., C.B., Public Works Department. 

OLE., DS.0., MV.0. 

J. A. CaapMan, Esq., +. Librarian, Imperial Library. 

©. ©. Cater, Ese., B.So, Officiating Director of the Botanical 
BSo. (Agri.), PLS, Survey of India and for Secretary; Board 








of Scientific Advice. 


(ih) ‘ 











List of Sub-Committees, 


Sub-Committee A.—(Meteorolgy, Lerrestrial Magnetism and cognate aubjeot). 

1, ‘The Surveyor-General of India (Chaixman), 

2, The Director-General of Observatories. 

3. The Director, Geological Survey of India, 
Sub-Committee B.—(Agrioultural Products). 

1, ‘The Director, Botanical Survey of India (Chairman). 

2, The Inspeotor-General of Forests, 

3, The Agricultural Adviser to the Government of India, 
Sub-Committee 0.—(Soils and Manures), 

1. The Agricultural Adviser to the Government of India (Chairmen). 

2. The Director, Geological Survey of India. 

3. The Inspoctor-General of Forests. 
Sub-Committee D.—(Forest Products). 

1, ‘The Inspector-General of Forests (Chairman). 

2. The Agricultural Adviser to the Government of India, 

3, The Director, Botanical Survey of India, 
Sub-Committee E.—(Veterinary Subjects). 

1. J.T, Edwards, Esq. BSo., MR.O.V.8, (Chairman). 

2. ‘The Agricultural Adviser to the Government of India, 

8. The Director, Zoological Suxvey of India, 
Sub-Committee F.—(Libraries). 

1, The Director-General of Observatories (Chairman), 

2, ‘The Surveyor-General of India, 

3, The Direotor, Geological Survey of India, 

4, Tho Director, Zoological Survey of India, 





I.—Prooeodings of the Board. 
Annual Report— 


CONTENTS 

















Avexsxo Cureton — 
Agricultural =... We Haroon DS, 5 ss 8 
W—Poet 5 5 5 5s KLaSimomtony PhD, 5 5. 0 

Aemonowrs 6s 

Mummonovoory POE Walker, O81, MA SD, 8 

Trunesraat Maoxmris 6 ee 

Gmowooy «6 +e eel . LL. Fermor, 0.8.5, ARSM., 

DS. (London), BGS, FASB. 

Grovmsr . + Hioutenant-Colonel H. MoO, Cova, 16 

RE. 
Boraxy— 
T—Bolanical Survey... —«- Toutenant-Colonel AT, ago, IMS, 29 
TL.—Bconomie Botany— 
TL—Agricultural A. How, CLE, MA, AROS, 33 
ELS. 
W—Fowt » 5». RS Hole, OLE, ROH, cs 
TL— Mycology 5 ss We MeRaey MA, BSO,RLS.. . 43 

Aastovurvnan Baoremovooy . . » GMHutchinwon, BA, OLE. . 48 

Fourerny— 

L—silvculre 5 5 | Captain. rotter, MAC... 0 
IL —Beonomie Forest Products. . W.A.Robertoon, IBS... «BS 

Zoowaren 
ia eirepdeng  Plael  saandale DBC, FASB. Ow 
IL —Beonomic Bntomelony— 

Agricultural. 7, B, Fletcher, RN. PLS, BES, 68 
RAS. 
W—Foret . , 5s NeGh Chatterjee, BSe, RES... 64 

Veomnnvany Soon. 5 +s Je Ts Blwards, BS, MROVS. 68 

Maproat Ruseanon . wee -General Sit W.B. 71 


The Hon'ble 
‘Edward: 





[B, CB, OMG., 
KEP, MD, LS, PROSE. 


(wi) 








Annual Report of the Board of Scientific 
Advice for India, 1921-22. 


SUMMARY OF PROCEEDINGS. 
Forty-first meeting held at Simla on the 22nd May 1922. 


The Board considered and accepted che programmes of the various Scien= 
tific Departments for 1922-23. 

The President announced that the Goverment of Tndia had selected 
Mr. J.T, Edwards, BSc., M.RCVS.. Director, Imperial Bacteriological 
Laboratory, Muktesar, as a member of the Board in place of Lieutenant- 
Colonel Gt. K. Walker, Principal, Veterinary College, Lahore, who had proceeded 
on leave. 

Tt was resolved to approve the proposal of the President that Ax. J. ‘T. 
Edwards, B.Sc., MR.C.V.S., be appointed Chairman of Sub-Committee E. 
(Veterinary subject) in place of Lieutenant-Colonel (+, K. Walker. 

An endorsement from the Government of India regarding the nomination 
of Mr. J. A. Chapman as a member of the Board and of the Sub-Committee 
on the perishing of paper was read and recorded. 

As xegards the Catalogue of Scientific Periodicals in places in India out- 
side Calcutta it was decided to elicit from the Education Department informa- 
tion as to what stago the publication had reached and to ask that the Library 
Sub-Committee submit a list of Scientific Periodicals suitable for Libraries in 
India, 

‘The interim report by the Libraries Sub-Committee on the perishing of 
paper was read and recorded. 

‘The report of the Sub-Committee appointed at the 40th meeting to consider 
the proposed establishment of a Marine Biological Station in the Andaman 
Tslands was next read and considered. 

‘The Board approved the report and recommended that its forwardal to 
tho Education Department of the Government of India for acceptance, 
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APPLIED CHEMISTRY 


PART LL—AGRICULTURAL CHEMISTRY 
BY 


W. H, HARISON, D.Sc. 
Imperial Agricultural Chemist. 


SOILS 


Soil Surveys.—In Madras, the soil survey of the Periyar Delta has 
byen completed and a general deficiency in P, O, and lime is reported. 

Somers-Taylor has extended his previous work by including the soils 
of the South Ganges diara which, unlike the soils further south, show no 
deficiency in either P,0, or Nitrogen. 

The soil survey of the ‘Tea districts of North-east India has heen con- 
tinued by Carpenter who has published a note dealing with a peculinr class 
of soil, very well suited for tea, and found particularly in the Bengal Dooars. 

Soil Nitrogen.—This important subject is at present receiving a con- 
siderable amount of attention. Somers-Taylor has made observations on 
the variations in Total Nitvogen ia Bikar Svils, and Meggitt, in Assam con- 
cludes that a serious loss of Nitrogen may take place during the rainy season 
if the Iand is fallowed, and kept clean and cultivated. Vegetation in these 
conditions exerts a protective influence, 

Clark has studied, and is publishing his observations on, the fluotua- 
tions in the amount of Nitrate in uncropped cultivated soils of the Gangetic 
plain and Harrison is investigating the movement of the Nitrate in soils 
to a depth of nine feet in connection with their availability for crop pro- 
duction, 

Saline Soils.—The reclamation of Bara and Saline soils in the Mont 
gomery District has received attention from Lander who reports hopeful 
results from treating the former with gypsum and castor cake followed by 
suitable cropping. 

Miscellaneous.—Mukerji has extended his observations to the relative 
formation of CO, in irrigated and unirrigated grassed plots and has con- 
firmed his previous conclusions. Sen is endeavouring to correlate the un- 
evenness of the crop in certain fields at Pusa with variations in sub-soil 
characteristics. 
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Atkins has determined the Hydrogen-Ton concentration of certain Indian 
Soils and finds variations of PH 8'7 in the Caleareous silts of Bihar to PH. 
53 for a black peaty soil from Shillong, 


MANURES AND MANURING. 


Phosphatic Manures.—A study of the availability of diferent phos- 
phates in Mysore Soils has been made by Narasinha Iyengar, and Carberry 
reports striking results from applications of Bone meal and lime to the red 
laterite soils of Bastern Bengal. 

Nonvis in Madras has found on the Manganallur Farm that mineral phos- 
phates composted with green manures have not proved successful ; better 
resulis being obtained by direct application of the phosphate to the soil in 
conjunction with green manuring. Plymen is also studying the effeot of 
fermenting green manure on P,0; solubility. 

Organic Manures—The nitrification of oil cakes in soils is under obsex- 
vation by Plymen in the Central Provinces and Norris in South Malabar, 
The former finds that Bassia latefolia cake is very resistant. Comparative 
test with oil cakes against sodium nitrate and ammonium sulphate have 
been carried out by Narasinha Iyengar. 

Fowler is studying the chemical changes producing loss of nitrogen in 
manure heaps, whilst the production of artificial Farmyard manure is being 
investigated in Madras and the Central Provinces. 

Manuring of Special Crops.—Carpenter has attempted to correlate 
‘the offect of various manures on the composition of the ‘Tea leaf, and finds 
that potash manuring gives immunity to mosquito blight in sandy soils 
but in clay soils it is unlikely that similar results will be obtained, 

Narasinha Iyengar, from field experiments in Mysore, reports the Nitrogen 
and P,0, are most wanted by sugar cane while with areca palms oil cakes 
are more effective than ammonium sulphate. 

Meggitt and Somers-Taylor have studied the changes taking place in 
sugar cane during the ripening stage and Norris is endeavouring to devise a 
api refractometric method for determining the ripeness of cane in the 
field. 


CROPS. 


Sugar Cane.—A lange scale trial of Coimbatore seedling canes has been 
carried ont by Clarke under U. P. conditions with very satisfactory results 
and one seedling, CO. 214, is reported to be of considerable merit. 

Rice.—Sahasrabuddhe has completed a study of the composition of 
the crop at various stages of growth and Charlton has investigated methods 
of mitigating the nuisance caused by par-boiling paddy. 

Cocoanut and Date Palms.—The tapping of coconut palms and the 
production of improved jaggery or gul has been independently investigated 
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by Norris in South Malabar and Sahasrabuddhe in Bombay, while Carberry 
in Eastern Bengal has evolved a more economical type of furnace for the 
Production of date-palm sugar, 

‘Tea.—Carpenter from observations made on the tannin content of the 
leat concludes that this imoreases at the time when poor quality teas are 
being made, He has also investigated the effet of the manufacturing pro- 
cess on the tannin content of the finished product, 

Opium.—In continuation of his previous work, Annott has devised new 
improved methods for the determinations of Narootino, Papaverine, Codein, 
Morphin and Meconio Acid. He finds that the alkalotds in opium are pre” 
sent as meconates and that the darkening of the poppy latex is due to oxide 
ising enzymes. Observations upon the oil content of poppy seeds are ready 
for publication, 





ANIMAL NUTRITION. 


With the appointment of a Physiological Chemist to the Pusa staff in 
October 1921 work in connection with the nutrition of Indian cattle has 
been started, 

‘The results hitherto obtained are necessary only of a preliminarily charao- 
ter but they distinctly point to the fact that food vaines of Indian fodder 
fed to Indian cattle will be very different to similar valnes obtained in other 
countries. 

It is also of interest to note Lander in the Punjab and Narasinha 
Tyengar in Mysore have feeding experiments under observation, 
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APPLIED CHEMISTRY 


PART Il.—FOREST CHEMISTRY 
BY 


J. L, SIMONSEN. 
Forest Chemist, Forest Research Ivstitute, Dehra Dun 


Essential Oils—(1) Carum Copticum.—Lakhani, Sudborough and 
Watson (Journ. Ind. Inst. of Science, Vol. 1V, p.59) have published a long 
and detailed account of their work in the manufacture of thymol from 
‘Ajowan seed (Carum Coptioum), 

(2) Lantana Camara.—The oil from the shrub Zanlana Camara has 
een investigated by Moudgill and Vridhachalam (Perf. Ess. Oil Rec. 1922, 
Yol. 13, p. 173). The oil would not appear to have any commercial 
value. 

(3) Pinus exeelsa.—The turpentine from the oleo-resin of Pinus evcelsa 
has been examined at Debra Dun. It has been found to contain d--pinene, 
d-terpineol, a sesquiterpene and n-undecane. ‘The presence of the last named 
hydrocarbon, belonging to the paraffin series, is interesting. 

(4) Abies Pindrow, Spach—The needle oil from Abies Pindrow, 
Spach has been examined and the results of the investigation published. 
(Ind. For, Ree. 1922. VIII. 363). 

(5) Blumea Maleolmii.—The essential oil from this grass has been 
found to consist almost entirely of d-carvotanacetone and T-tetrahydro- 
carvone (Jour. Chem, Soc. 1922. 121. 877). 

(6) Andropogon Jwarancusa, Jones.—The oil from the grass grown 
in Hazara has been shown to contain over 70% of d-piperitone and approxi- 
mately 20 per cent. of a new bieyclio terpene which is at present under inves- 
tigation. (Journ. Chem, Soc. 1921. 729. 1644). An examination of the ofl 
obtained from the grass grown in Sind has shown it to possess very different 
properties. Full details of this work will appear in a forthcoming paper 
in the Indian Forest Records, 

(1) Zanthoxylum alatum, Zanthoxylum budrunga, Zanthoxylum 
acanthopodium.—The oils from the seeds of these three species of Zantho- 
xylum have been investigated and a paper on the subject is now in the press, 

Fixed oils.—The oils from the seeds of Chloroxylon Swietenia, Calophy- 
Tum Wightianum, Shorea robusla, Mimusops Blengi and Garcinia Cambogia, 
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have been investigated at Dehra Dun and a paper embodying the results 
of the investigation is in the prese. 

‘A number of papers were read at the 9th meeting of the Indian Science 
Congress on fixed oils from the seeds of Indian Forest trees bub mention 
may be.deferred until the full papers were published. 

Miscellaneous:—Fowler and Banerjee (Journ. Ind. Inst, of Science, 
Vol. TV, p. 241) have made a preliminary study of the use of megasse as a 
source of paper pulp and power alcohol. 

Majima (Berichte 1922, 55, B. 191) in continuation of his valuable study 
of the chemistry of Japanese lac has also studied Burmese lac the so-called. 
“phitsi” gum from the stems of Melanorrhen usitala. Wall. ‘The Japanese 
and Burmese lacs show marked chemical differences. 

Nierenstein (Journ, Chem, Soe. 1922. 127. 604) has published some 
further results of his experiments on the constitution of eatechin, 
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ASTRONOMY 
BY 


GILBERT T. WALKER, CSL, MA, SoD. PaD., PRS, 
Direcor-General of Observatories, 


Solar Physies.—Researches in solar physios are carried on at Kodai~ 
kanal under the ditection of Mr. J, Evershed, F-R.S. 

Routine work.—Daily spectroheliogtaphic records are obtained in calcium and in 
Aogen light 3 the routing work also ieludes visual examination of sunspots and facule, 
funepot spectra, and bright lines or displaced lines in spots and in prominences. A 
ronthly article desoribing the solar activity is contxibuted to the “Monthly Weather 
Review” while for more technical purposes bulletins and memoirs of the Observatory 
are ismued, Of the former 69 have appeared and of the latter 2 have been published. 

Speetroscopic Research.—It was shown in Kodaikanal Observa- 
tory Bulletin No. 38 that lines which are unsymmetrical in width in the 
electric are have abnormal displacements in the solar spectrum. These 
Jines also undergo displacements under varying conditions of the electric 
are which have been designated as the “pole effect.” A new condition 
affecting their wave-length in the are has now been discovered, namely, 
the nature of other substances in the are simultaneous with the element 
whose spectrum is under investigation. It has been found that one of the 
unsymmetrically widened copper ines undergoes the following displacements 
according to the nature of substance introduced into the are : with sodium 
+050 A (i.,, to the red), with calcium +035 A, with iron +-016 A, with 
silver +015 A, with aluminium 4-014 A, with nickel +-005? A. The cause 
of the displacements of unsymmetvically widened lines was suggested in 
K. 0. Bulletin No, 38 as due to differences in vapour density, although it 
was stated in K, 0. Bulletin No. 40 that density of ions might have to be 
substituted for density of vapour. It now appears likely that differences 
of density of ions are the true cause of the displacements of unsymmetri- 
cally widened lines, for it can be shown that the displacement of these 
lines goes parallel with their displacement in an electrical field. It would 
appear that the displacements in the electric arc are caused by the electrical 
field due to neighbouring ions, and that in the Sun the density is sufficient- 
ly low for ious to be separated to distances at which their electrical field is 
small, ‘These experiments are now being continued and extended efor 
their complete elucidation and to test the above explanation of their 
cause. 

‘Wave-lengths have been determined on the international scale of select 
ed solar lines in two spectral regions, and including spectra of general sun- 
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light, the centre of the Sun’s dise, and the equatorial and polar limbs, ‘The 
results have been communicated to the International Astronomical Union. 
In this work some remarkable differences are found for certain lines in spectra 
photographed in 1914 and others obtained in 1921, 

‘Two eeries of plates of the sodium lines D, and D, in Sun and are have 
been obtained to determine the displacements of these lines in the Sun. 
‘The two sories give slightly different results but agrew in indicating a nearly 
zero pressure in the Sun's absorbing atmosphere, ‘The Sun-aro shift when 
corrected for the higher pressure of the are in air would appear to be very 
approximately in agreement with the shift predicted by Rinstein, 

A new autocollimating prism spectrograph was completed and brought 
into use in October 1921. This instrument hag proved very efficient, and 
a fine series of Venus spectra were secured in November and December 1921 
when the planet was a morning star approaching superior conjunction ; and 
again in April and June 1922 as an evening star. Measures of the eatlior 
series give mean wave-lengths differing only very slightly from those in 
direct sunlight ; a result that is also favourable to Binstein interpretation 
of the shift of the solar lines. 

With the same instrument a series of spectra of Sirius was obtained on 
the same scale as the Venus spectra. Comparing the Venus (solar) and 
Sirius spectra with this high dispersion has revealed the fact that the metal- 
Tie Vines in Sirius are very much wider and less dark than in the sun, The 
possible causes of this widening are discussed in a paper submitted to the 
Royal Astronomical Society in May. 
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METEOROLOGY 
BY 


GILBERT, T. WALKER, 0.8.1, MA, SoD., Px.D., PRS, 


Diceclor-General of Obsercatories. 


Upper Air.—Observatious with pilot balloons had to be much restrict- 
ed in the year 1920-21 and at the beginning of the year this work was being 
done only at Bangalore (with the co-operation of the Government of Mysore), 
‘Agra, Simla and Lahore, Later in the year it was found possible to extend 
the work to few other stations: Caleutte and Akyab were re-opened in 
May and August respectively, and two new stations Quetta and Peshawar 
were started, the former in June and the latter in September. 





‘The Central Observatory at Agra, besides exercising a close supervi- 
sion over the current work of these outstations, was busy clearing up the 
war-time arrears in the computations of the upper air data. 

‘A complete analysis of cloud observations made from 1914 to 1919 and 
also of observations with kite and sounding balloons made up to the year 
1018 were undertaken, and three papers giving the results of this work were 
compiled for publication in the India Meteorological Memoirs. 

‘The paper “On exposures of thermometers in India” is in the Press and 
about to be published. 

Prof. P. (. Mahalanobis of the Presidency College, Caloutta, spent some 
months in Simla on research work and wrote two papers, the first on the 
seat of activity in the upper air and the second on the effect of the errors 
of observations on upper air relationships. ‘These will be shortly pub- 
lished. 


Daily and seasonal forecasting.—Shortness of staff prevented any 
of the gazetted officers from carrying on the preparation of type maps for 
daily forecasting. 

Statistical work for investigating the relation of pressure at centres of 
action with the monsoon rainfall of the Peninsula was undertaken and a 
formula was obtained which would enable the department to make a fore- 
cast in February with a correlation coefficient nearly as high as that obtained 
with the old formula for the June forecast. For the forecast in June itself 
2 formula was obtained which gave a correlation coeficient of 8. The 
investigation was extended to the monsoon rainfall of north-west India 
‘also, but the results have not #0 far been very successful. 
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‘The normals of all the clements recorded at our observatories and of 
the rainfall at all the authorised rainguage stations were revised and brought 
up to the year 1920 and are being arranged for publication. 

A memoir on the local distribution of monsoon rainfall has been pub- 
lished, 
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TERRESTRIAL MAGNETISM 
BY 


GILBERT T. WALKER, CS.L,M.A., So.D., PuD., .RS., 


Director-General of Observatories, 


Magnetic Observatories—Bombay (Alibag).—For a description of 
the instruments and of the routine work reference should be made to the 
Annual Report of the Director of the Observatory. ‘The quinquennial volume 
giving the magnetical, meteorological and seismological observations made 
st Bombay and Abibag Observatories during 1911-15 has been published 
during the year. The volume for 1916-20 is in the Press. A selection 
from the disturbed magnetic records obtained atsthe Alibag Observa- 
tory during 1906 to 1915 has been printed and will shortly be issued by 
the Bombay Observatory with a brief discussion, 

Magnetic Survey.—No. 18 Party (Magnetic) Survey of India.—The 
declination, horizontal force and vertical force magnetographs continu- 
ed in operation throughout the year at the Dehra Dun and Toungoo 
Observatories and daily absolute magnetic observations were taken 
regulatly by the observers in change. The observatories were visited 
during the field season and observations, consisting of declination, 
dip and horizontal force, were taken for the comparison of instra- 
ments, 

The Kodaikanal and Alibag Observatories, under the control of the 
Meteorological Department, were also visited by the officer in charge of the 
magnetic survey for the same purpose, 

Observations at Repeat Stations,—Magnetic observations were 
taken this field season at the six repeat stations—Quetta, Karachi, 
Bina, Dibrugarh, Bamackpore and Waltair—these stations are visited 
annually to supplement the 5-yearly observations at all repeat sta- 
tions, in order to obtain accurate determinations of the annual 
changes in the magnetic elements, as explained in last year's re- 
port. 

Publication of the results of the magnetic survey.—The final 
reduction of the magnetic’ observations at the field and repeat stations in 
India, Burma and Ceylon, to the epochs 1909-0 and 1920-0, have been com- 
pleted. ‘The results, which are now in the press, will be published as soon 
as the maps, diagrams, ete., have heen printed. 
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Special observations,—In response to a request by Dr. L, A. Bauer, 
Director of the Department of Terrestrial Magnetism of the Carnegie In- 
stitution of Washington, special magnetio observations will be taken during 
‘the Total Solar Eolipse of September 21, 1922 ab Alibag, Kodaikanal, 
Dehra Dun and Toungoo for investigating the eclipse effects on the Earth's 
magnetism, 
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GEOLOGY 
BY 


L. L. FERMOR, O.B.E., A.R.S.ML, D.Sc. (Loxvoy), F.G.8., FAS.B., 
Misr. MM. 


Oftg. Director, Geological Survey of Lndia, 


Mineralogy.—A brief examination was made of. the occurrences of 
solid bitumen or mineral pitch found in cavities in basalt west of Seori Fort, 
Bombay. It is suggested that the origin of this bitumen is due to the dis- 
4illation of the carbonaceous matter of the organisms in intertrappean beds 
invaded by a sill of intrusive dolerite. 

Paleontology.—Descriptive work has been continued on the Ter 
tiary fossils of Burma and North-Western India, upon the intertrappean 
fossils of Peninsular India, upon Devonian fossils from Chitral and the 
Pamirs, and Anthracolithic and Triassic fossils from Yunnan, Amongst 
vertebrates, studies have also been made of Anthracotheridi from Balu- 
chistan and Dinosaurion remains from Jubbulpore. Short papers have 
been completed on various Gondwana plants. 

Stratigraphy —An interesting discovery was made by Mr. Sinor, State 
Geologist to the Rewah Dusbar, of marine fossils of Gondwana age at 
Umaria in Central India. Two species have been recognised belonging to 
the genera Productus and Spiriferina. This discovery indicates the exten- 
sion in Talchir times of the northern Carboniferous sea as far south as Central 
India, giving a northern limit to the edge of Gondwanaland in this neigh- 
bourhood in Talchir times. 

Geological Surveys.—A survey was made of a considerable tract on 
‘the southem edge of the Khasi Hills, connecting up previous work to the 
east and to the west. ‘The survey of the ferniferous belt of Singhbhum was 
continued, and also the general systematic survey of the Central Provinces. 
A portion of the Aravalli range in Jodhpur State (Rajputana) was surveyed 
and a detailed examination of Salscite Island (Bombay) was undertaken. 
In Burma, the systematic survey of Mergui was continued, and also the 
mapping of the Tertiary formations in the Pakolekn and Lower Chindwin 
districts. In addition, the recently discovered occurrences of oil shales in 
‘the Amherst district adjoining the Siamese frontier were examined, and 
geological observations made that permit of a comparison between the geo- 
logy of Amherst and that of the Southern Shan States. ‘The railway survey 
carried out from Ledo in Assam through the Hukong valley to Mogaung in 
the Myitkyina district of Upper Burma afforded an opportunity for the: 
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geological examination of a tract not previously visited. During the hot 
weather a beginning was made with the systematic geological examination 
of Chitral State, and the results obtained during the first-season’s work 
confirm and amplify the results previously obtained in a traverse by Sir 
Henry Hayden, A beginning was also made with the systematic survey of 
the Poouch Haga, the most interesting result obtained being the discovery 
of two or more bands of bituminous limestone carrying nummulites inter- 
calated in steeply dipping Murree beds. An officer was deputed to accom- 
pany the Mount Everest Reconnaissance Expedition, this resulting in the 
preparation of a geological map of over 8,000 square miles of territory, com- 
prising the western portion of tho ‘Tibetan section of the Aran drainage 
area, and the region drained by the headwaters of the Bhotia Kosi and 
its tributaries. ‘The tract mapped lies to the west of that mapped by Sir 
Henry Hayden at the time of the ‘Tibet Expedition in 1903-4. 

Economic Enquiries.—Investigations wore made regarding the follow~ 
ing minerals : amber in Upper Burma ; orpiment in Chitral ; bauxite and 
building stones in Salsette Island, Bombay ; coal in the Talcher coalfield ; 
graphite and mica in the Ruby Mines district of Burma ; iron-ores in Singh- 
bhum, Orissa and Chitral ; lead-ores on the Burma-China frontier ; oil shales 
in Amherst. district, Burma. 

Amongst engineering questions the sites for a tunnel of the Sutlej River 
hydro-electric project were examined, and also the sites of the Anu Khad 
hydro-electric project. Examinations concerning water-supplies were 
made at Quetta, Chittagong, Amraoti, Dhanbad, Salsette Island and Jodh- 
pur. ‘The superintendence of the boring for coal below the Deccan ‘Trap at 
Bhusawal was continued, and an inspection of the manganese mines of the 
Central Provinces was undertaken in order to advise the Local Government 
of the extent to which the concessionaires were complying with the general 
terms of their leases, and with a view to suggesting directions in which 
improvements in methods of work could be effected. 
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GEODESY 


A RETROSPECT 
BY 


Lmevr.-Con, H. MoC, COWIE, RE., 
Offs. Superintendent of the Prigonometrical Sureee 


Owing to the exigencies of war, geodetic operations in India have heen for 
many years in abeyance. ‘The absence of experienced officers and the pre- 
occupation of the Survey of India Department generally with matters of 
greater present importance and urgency precluded the continuance of geodetic 
research, Amongst the investigations which had to be suspended for the time 
were those concomed with the interpretation of gravitational anomalies 
and the bearing of such interpretation on current theories of isostasy and the 
evolution of the structure of the Earth's crust. ‘These investigations, which 
had reached a most interesting stage, were being followed somewhat closely 
in Burope and America, Other matters which had necessarily to await more 
favourable times included the inception of wireless longitude determinations, 
the measurement of essential base-lines and the adjustment of extensive 
triangulation lying outside the older and already adjusted geodetic frame- 
work of India, the determination of the relation between the original 10-foot 
Indian Standard of length and the modern metric standards acquired shortly 
before the outbreak of war, and the examination of triangulated heights in 
India and Burma with reference to the spirit-levelling. 

Such were amongst the future activities contemplated by the programme 
interrupted at the end of 1914. It is hoped that the long period of enforced 
quiescence will shortly come to an end and, so, the present is, perhaps, nob 
an inappropriate time for glancing at the past and taking stock of the present 

+ geodetic situation in India, 

‘The Indian Triangulation.—Commenced in 1802 under the direction of 
Colonel Lambton, the general framework of triangulation, elaborated by Sir 
George Liverest had, about 1880, reached the confines of what were then the 
attainable regions of India and, for a time, geodetic operations were suspended. 
The establishment, for the next fow years, was employed on special secondary 
triangulation along the coasts of India to serve the purposes of the Marine 
Survey. At the end of 1888, geodetic triangulation was resumed and con- 
tinned steadily until the season of 1913-14. By that year, extensions had 
een carried from Everest’s framework eastwards to the boundaries of Siam 
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and Yunnan, westwards to Persia and northwards to effect a junction with 
Russian triangulation in the Pamirs. In 1907, the programmie of trigono- 
metrical operations was widened to include secondary triangulation supple- 
mentary to the principal framework and, by 1914, a definite boginning had 
been made to a regularly co-ordinated system of secondary triangulation, 

At different times the principal triangulation of India has been criticised 
as being too precise. These criticisms, however, were generally based on an 
imperfect appreciation of the situation in India, ‘The criteria by which the 
triangulation was judged wore derived from European experience; the 
enormous area over which the triangulation would extend was bub dimly 
realised and, perhaps more important still, the difficulties of making 
frequent baso measurements in country where communications were 
few and bad, where little was proourable locally and most ordinary 
necessaries had to be transported over great distances, were not understood ; 
neither was the fact appreciated that if the accumulation of inconveniently 
large errors in outlying parts of the triangulation was to be avoided, without 
‘the checks afforded by frequent base-lines, the degree of precision of the work 
would have to be higher than that deemed sufficient for the much smaller 
networks of Europe. ‘The precision of the Indian triangulation is by no means 
unduly high, It ranks equally with the best of the older operations in Europe 
but by reason of the greater part of the work having been done before the 
construction of instruments, more especially of the dividing engine, had 
reached its present high quality, its average figure of merit is less than that 
of good modem triangulation, 

At the end of the 19th century it was the precision of the Indian triangula- 
tion that was under criticism, To-day it is its sufficiency, in point of amount, 
for the future needs of India, Every year sees a certain number of the old 
stations of the principal triangulation disappear and unless considerable 
sums are spent on protective measures, this must occur. In that they are 
accurately fixed points, valuable as controls to the topographical surveyor, 
their Joss must be viewed with concern unless there exists some system of 
secondary triangulation offering a sufficient number of points of adequate 
precision to render the disappearance of a principal station of small account, 
‘There has thus arisen the question of how much supplementary or secondary 
angulation, properly co-ordinated with the principal framework, there is 
in India to provide for the needs of the future, Up to the beginning of the 
20th contury, it may be said generally, there was no such supplementary 
triangulation. Up till then there was no regular programme of such work 
and no definite agency to carry it out. As occasion arose, necessary triangula~ 
tion was exeouted by either a topographical or a trigonometrical party as 
circumstances dictated. ‘The marks wero rarely permanent and it is probable . 
much good work has been lost. In 1908, however, a commencement was 
made to a definite, enduring framework of secondary triangulation and by 
1917, nearly 2,000 miles of secondary triangulation had been completed. At 
this point, operations were discontinued and up to date, conditions hav- 
remained so far abnormal that it has not been possible to resume them, Relae 

© 














18 BOARD OF SCIENTIFIC ADVICE FOR INDIA, 1921.22 


tively to the areas to be provided for, only a very small amount of secondary 
work has been carried out and the Indian triangulation scheme is still far 
from complete. It may be pointed out that the trigonometrical survey of 
a country is not complete until a framework of secondary triangulation has 
een constructed, breaking down the large figures of the principal work to 
such extent as will economically suit the needs of the topographical surveyor. 
Tm India very little has heen done towards this end and the average size of 
‘ho principal figures is still very large. ‘The average sized figure— 

fn tho United Provinces is about 200 miles x¢ 70 miles 

ow Northern Panjeb 5, 20 x 180» 





mw Southern yy» 250 wy X 180 wy 
yw» Bengal nn 20 X 100 
ye» Central India yy 900 180 
om Burma a 00 XID 


Over these there is nothing of the nature of the permanent supplementary 
triangulation existing in other countries. In Germany the largest principal 
figures are about 190 miles 125 miles. In France and Spain the average 
size is about 120 miles x 120 miles. In all these countries the principal 
figures have been completely filled in with permanent supplementary frame- 
works, In Italy, Switzerland, Greece, and Japan there is a principal network 
covering the whole country with points about 35 miles apart. In Belgium 
and Holland there is a similar network with points 25 miles apart. 

Tt is not claimed that the Indian principal and secondary triangulation 
network should be as dense as it is in Burope but it is affirmed that by reason 
of the disappearance of much of the old work and the failure, for want of means, 
+o supplement the principal triangulation by co-ordinated permanent secondary 
work, much difficulty will be found in satisfying the future topographic needs 
of many parts of the country. 

[As the industrial development of India proceeds, the future will bring 
demands for maps on special seales or of special areas and in the preparation 
of such the absence of permanent, systematically placed marks: to serve as 
easily attainable bases for the work will be seriously felt. Tt is true that over 
certain parts of India the need for secondary triangulation is not pressing, 
equ, over a great part of South Punjab and the forest tracts of Central India, 
but after allowing for such parts, there still remain large expanses where the 
absence of permanent secondary triangulation is a serious defect, placing 
India at a disadvantage as compared with many other countries. 


Daring the last twenty years, the principal framework of India has been 


* extended in Burma and in Baluchistan and a connection with Russian triangu- 


ation has been effected in the north but, as has been said, scarcely anything, 
by foree of ciroumstances, has been done by way of amplifying the old frame- 
‘work, of remeasuring the old base-lines with modem apparatus, or of measuring 
new lines for the adjustment of considerable extensions of triangulation. 
These twenty years wore marked by considerable activities in Burope 
and America, Between 1903 and 1912, France, Germany and Russia had 
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each measured nine new base-lines with modem apparatus ; Italy, seven and 
Japan, two, Austria, Norway, Sweden, Switzerland, Roumania and Greece 
all measured new bases for the rectification of existing triangulation or the 
needs of new work. A considerable amount of triangulation was carried out 
in Europe, North America and Africa and, in a lesser degree, in Australia, 
South America and Japan. In France, indeed, a new network was con 
structed specially for the 1: 50,000 scale maps it was intended to produce, 
Franco, also, executed triangulation of high quality in Peru and Equador 
in order to strengthen the data on which rests our knowledge of the figure 
of the Rath, For the same purpose, Roumania, Austria and Bavaria under. 
took new geodetic operations for the completion of the arc from Brest to 
Astrakhan, and triangulation to supplement existing frameworks was executed 
in Germany, France, Switzerland, Russia, the Tyrol, Roumania, Norway 
and Sweden, 

Relatively, India has been losing ground. ‘The experience of Europe and 
America has been that as the development of the country proceeds there is an 
increasing demand for precisely fixed permanent marks and national surveys 
have frequently found it necessary to strengthen and amplify existing triangu- 
lation. India has been under the necessity of employing her small triangula- 
tion party in extending the principal framework over areas where, as yet, 
there was no triangulation at all but of which topographical maps were much 
needed and while, as has been pointed out above, the old marks were gradually 
suffering reduction in number, she has not as yet been able to undertake 
systematic work on a supplementary secondary network. 

It is hoped that in the near future ib will be possible materially to improve 
India’s position by the measurement of new and some of the old base-lines (the 
last was measured in 1881) with modern apparatus acquired in 1914, to as- 
certain the relation between the old standard of length of India and the 
modern standards of Europe, and vigorously to continue operations on the 
framework of secondary triangulation, 

Spirit-Levelling.—Spirit-levelling was begun in India in 1858 but not on 
a definitely co-ordinated system nor by a special agency, In 1874, Cenoral 
Walker, Superintendent of the Great Trigonometrical Survey, drow up a 
scheme for a well-conditioned, co-ordinated system of levels, covering 
the whole of India and adjusted to careful determinations of Mean 
Sea Level at. selected points round the coasts. For the prosecution of 
this scheme, ‘Tidal Observatories were established and a definite organization 
formed to undertake the investigation of tides, the determination of 
‘Mean Sea Level and the commencement of the great network of spirit- 
levelling. Since that time, operations have been steadily continued, but, 
until a fow years ago, it was part of the policy regulating the spirit-levelling 
operations that the Survey of India should concern itself only with levelling 
of the highest degree of precision and the construction of the fundamental 
network covering India and that the exeoution of levels of inferior quality 
should be left to other agencies. But of recent years, owing, on the one hand, 
to increasing demands springing from the gradual development of the country 
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and, on the other, to the insufficienoy of the fundamental network, as it then 
‘was, to meet these demands satisfactorily, the propriety of relaxing the rigidity 
of adherence to the policy came under serious consideration and it was even- 
tually decided to endeavour so to design operations as to satisfy, as far as 
possible, the demands for levels of something less than high precision quality 
as well as to strengthen and amplify the fundamental network. 

‘As a general principle, the Survey of India policy of concerning itself only 
swith the scientific framework may have been correct, but it was not yet rightly 
applicable to India where, in spite of levelling operations having been in 
progress for more than 60 years, the lines of precise levels of the network were 
still at great distances apart owing to the magnitude of the area that had to 
‘be dealt with. It, thus, generally happened that when levels were required 
in any locality for engineering or industrial projects, it was found that the 
nearost precise bench mark was at such a great distance that to carry levels 
therefrom into the areas in which thoy were required, with the requisite degree 
of acouracy, a brauch line of high quality would have to be run from some 
limb of the network. It was perhaps not necessary that this quality should 
bbe that of “high precision” but it had certainly to be superior to that of 
ordinary engineering levels, Engineering stafis were not, as a rule, equipped 
or trained to run levels of the required quality and the survey was faced with 
the alternative of setting its policy aside by concerning itself with a line of 
levels, the demand for which had arisen not from itself but from an outside 
agency or of allowing such outside agenoy to base its levels on an assumed 
datum, independent of and not co-ordinated with the scientific network of 
India, ‘The difficulty arose from this network being still on much too large 
fa scale and from engineering demands having developed before there was 
time to subdivide and amplify its meshes. 

The result of the modification of policy has been that the operations now 
embrace two classes of levelling, one of “high precision” for the purposes 
of the fundamental network and the restoration of many of the old lines 
which, owing to the fugitive nature of the original bench marks, have been 
almost entirely lost and a second class of “ precision” for the provision of 
accessible data to industrial projects as well as for the amplifying of the “high 
precision ” network. 

By the end of the season 1919-20, 80,247 miles of levels of “ precision ” 
and high precision had been ran since the commencement of operations in 
1858. The subsequent season, 1920-21, added some 2,600 miles to the total 
outturn, 

Glancing at what has been done in Europe and elsewhere, we find that 
by 1912 (reports for later years were interrupted by the war and are not yet 
available), 





France bad run 68,466 miles of primary levelling. 


Germany, 38,757 do. 
Russian =, 2,817 do. 
Japan, 13.907 ao, 


Switzerland 2,784 ao. 
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Such figures, however, give no clear idea of the density or “ efficiency 
of the respective level nets, that is to say, of the ratio between the’ length of 
level lines and the area of the country conovmed. If, for the sake of com- 
parison,.we take the ratio given by India’s level net at the end of 1919-20 as 
unit, we got the following figures representing the efficiency of other countries 
as they were in 1912 :— 





Belgium Portugal =, 5 4. OT 
Spain. Roum... . 800 
France é Russia and Siberia, OB 
Gormany Switzorland. =... 10:84 
Austria-Hungary, Algeria-Ton's . . ORB 
Denmark Spans ek TO 
Italy Sweden... 186 
Holland Indias. , e100 





Relatively, India is low in the soale, but it will be remembered that over 
large portions of India, the density of spitit-levels need not be nearly as grent 
as over others where, on the othor hand, the levels ought to be particularly 
dense. But the former cannot be ignored entirely. It should be possible, 
without great difficulty, to carry levels into any part of the country, for 
however unimportant a region may appear to-day, by to-morrow, thanks to 
the extension of railways or irrigation, the discovery of mineral wealth or other 
causes, it may have acquired considerable value and demand spiitlevelled 
data, and spizit-levelling, to be useful, must be completed before demands 
for its data arise. The “efficiency” figures given above represent 
averages for the whole area. India’s average figure should be raised, during 
the next twenty years, to about 3, 

Gravimetric Surveys.—In 1852, the Surveyor General, Sir Andrew 
Waugh, brought to notice that in the amplitudes of the two northern-most 
sections of the Great Arc of India, there wore discrepancies of about 5” and 
4” between the computed and observed values, the observed value of the 
northern seotion being in defect, that of the southern in excess. ‘These effects 
were attributed to the influence of the Himalayas, 

Archdeacon Pratt of Calcutta, whose interest had been roused by the 
phenomenon, then calculated the theoretical values of the effects of Himalayan 
attraction and found that these were much larger than were requited to explain 
‘the observed discrepancies of amplitude. Out of this result there gradually 
developed the idea of mountain compensation and the existence of irregular 
variations of density within the crust of the Barth, and it was concluded that 
before geodetic measurements could be usefully employed in the determina 
tion of the mean spheroid, a greater knowledge of the local effects of irregue 
larities of density was necessary. ‘This led to a criticism of Everest’s Aro 
of India. Sir H. James, Superintendent of the Ordnance Survey, remarked 
that “‘if there had been o larger number of astronomical points in this Are, 
they would have added very greatly to the weight of the determination of the 
Earth's figure” and much disquiet was aroused by Colonel A.R. Clarke's 
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conclusions that the value of the Indian Are had been considerably diminished 
since the investigations of Archdeacon Pratt. At the same time the Superin- 
tendent of the Great Trigonomettical Survey, addressing Government, stated 
that the paucity of astronomical observations in India had been unfavour- 
ably contrasted with the number taken elsewhere. As a result, two survey 
parties were formed in 1863 for “the sole purpose of fixing the absolute or 
astronomical latitude of various trigonometrical stations at moderate distances 
all over the peninsula of India” and “ to obtain a tolerably complete series 
whence to deduce an approximation to the wmount of the deviation of the 
plumb-line from the normal of each of those stations and thereby gain some 
insight into the law of local attraction and that of the Himalayan mass.” 

Such were the beginnings of the investigation into the nature of plumb~ 
line deflections which continued up to 1914, supplemented between 1865 and 
1874 and after 1904 by pendulum determinations of variations in the intensity 
of the gravitational force. ‘The propriety of combining pendulum determina- 
tions with plumb-line observations had been recognised from the middle of 
the 19th century, but, owing to the nature of the apparatus, the actual carrying 
out of such determinations was a matter of considerable difficulty, until the 
commencement of the 20th century when the half-seeonds pendulum apparatus 
was devised. With such apparatus, the second period of pendulum opera~ 
tions in India began in 1904, supported by a resolution of the International: 
Geodetic Conference in 1903, that it was most desirable that an exhaustive: 
study of the intensity of gravity should be made in India, in the mountains 
ag well as in the plains, in view of the fact that it was only by research work: 
of this nature that an exact indication of the distribution of masses within. 
the crust and the true shape of the geoid could be acquired. 

By the end of the season 1913-14, the astronomical latitude and the plumb- 
line deftection had been observed at 302 stations and between 1904 and 1914, 
118 determinations had been made of the intensity of the force of gravity. 

‘To show how the number of deflection determinations compares with what 
had been done abroad up to 1912, the following statement gives the “ density ” 
figure for different countries on the convention that the density in the case 
of India is 1:00. 


Deomork . . . 2020 | Switeland. =. gra 
Ty ea United States of America =. 0-76. 
panes ogee | on 
Autracungssy © Yt eases sot =) ey) 
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‘The actual density of latitude stations in India, represented here by 1:00 
is one station per 6,000 square miles, still considerably below that in Europe, 

It may be noted that, unlike that of the results of triangulation and levelling, 
the utility of plumb-line deflection determination is not affected by the surface 
conditions of the region in which the station lies. ‘The deflections afford 
data upon which may be based conjectures as to the distribution of mass below 
the surface but, so far as we'are aware at present, the surface conditions give 
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no indication of the particular manner according to which the invisible masses 
are arranged, nor of the importance of that particular arrangement. Leaving 
out of consideration certain definite gravitational problems, it cannot be said, 
at present, that in any one part of India the surface characteristics foreshadow 
8 particular or an important sub-surface condition and that therefore defleo. 
tion determinations should there be of greater “density,” Consequently 
Jocal “densities ” should not differ much from the average and as there is no 
reason for supposing that the knowledge of sub-surface conditions in India 
will be of less value than that of other countries, the average for India should 
bo of the same order as that considered desirable elsewhere, At the present 
time it is low compared with that of other countries ; against India’s ono 
astronomical latitude determination in every eleven triangulation stations 
may be compared Egypt's Nile Valley triangulation with a latitude deter. 
mination at every other station, 

A similar paucity of results characterises also the gravity determinations 
at present. For the solution of the scientific problems before us and much 
more 60 for the investigation of the applicability of gravimetric determina 
tions to the interests of industrial development, tho number of results in Tudia 
is too small. New methods and new apparatus have achieved much during 
the last eighteen years but, in a country of India’s area, the building up of a 
series of pendulum determinations to the stage at which the work begins to 
be productive of sound teaching, either scientific or economic, is not to bo 
effected under a considerable number of years. 

‘The gravimetric work of the Survey of India, like that of other countries, 
can now, less than ever, be considered an isolated line of research. Tt con- 
stitutes a branch of geophysics whose problems overlap more and more those 
of geology and the two lines of investigation are dependent on one another 
for data and assistance in explaining phenomena, There is also held out the 
possibility of economic value, 

Ip Hungary, the Hotvos torsion balance, for the determination of small 
variations of gravity, has been used to discover, in detail, the arrangement 
of sub-surface masses and to indicate favourable fields for oil prospecting and. 
Grilling and there is no reason to suppose that, as we gain experience by extend- 
ing our investigations and by determining the characteristics of gravity over 
known deposits, it may not be possible, to-morrow, to locate coal and iron, 

During the next several years, it is hoped that gravimetric research will 
be continued and will extend in greater detail over the Himalayas, the Gan- 
gotic plains, the coal field areas and the Salt Renge, amplifying our knowledge 
and enabling us to derive a fuller return from work already done, 





TIDAL OPERATIONS. 
During the past year tidal registration by means of automatio gauges 
was carried out at the following ports + 


Aden, Karichi, Bombay (Apollo-Bandax), Bombay (Prince's Dock), 
Madras, Kidderpore, Rangoon, Moulmein and Port Blair, 
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All the tide gauges have worked satisfactorily, and there have been no 
serious breaks in the tidal registration. 

[All the tidal observatories were inspected during the year and the gauges 
thoroughly overhauled and put into working order. 

In addition to the automatic tidal registration at the nine ports named 
above, observations of high and low-water on tide poles were taken during 
day-light at Bhavnagar, Chittagong and Akyab, with the object of testing the 
accuraey of predictions which were based on tidal registrations taken many 
years ago. 

‘The Director, Inland Water Transport, Basrah, has continued to supply 
to this Department tidal observations taken on a tide pole at Basrah up till 
11th March 1922, and thereafter these observations, talen on an automatic 
tide gange at Margil, were supplied by the Port Officer, Basrah. On the 
basis of these observations, data for the preparations of tide tables for Basrah 
for the year 1922, were prepared and supplied to the National Physical Labora- 
tory, Teddington, England, ‘The predictions were received from the Labora- 
tory in December 1921 and supplied direot to the Director, Inland Water 
Transport and Port Officer, Basrah, and the Director of the Royal Indian 
Marine, Bombay, in December 1921. 

The tide predicting machine was brought out from Teddington to India 
in October 1921 and was set up in the office of the Superintendent of the 
‘Trigonometrical Survey, Dehra Din, ‘The predictions of ‘Tides and prepara- 
tion of tide-tables for Indian Ports as well as for Basrah for 1923 are now 
undertaken entirely in India and the tables will shortly be published. 


LEVELLING OPERATIONS. 


Levelling completed in 1921-22. 
During the season 1921-22, the following lines of precise levels were 
run — 
A-—In the Bombay Presidency. 
1. (@) Viramgim to Navandr, vid Rajkot, Jorya and Shikixpur (Cutch) 
(Revision, originally levelled in 1874-76). 
@ Navinar to Nakhtarina (Revision, originally levelled in 1889-90). 
(©) Jacobabid to Shikixpur (Sind) (Revision, originally levelled in 
1909-10). 
(@ Shikixpur (Sind) to Robri (Revision, originally levelled in 1904-06). 
(©) Rohri to Reti (Revision, originally levelled in 1909-10). 
(f) Surat to Dhilia (now line). 

In all about 721 miles of “high precision ” levelling was done on 
the “fore and back ” system for the new level net. In addition 
to redetermining the heights of the old benchmarks new bench- 
marks were established on short branch lines at the request of 
the Geological Department. 
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UL (a) Shikiirpur (Sind) to Kambar. 
(b) Waridso to Rato-Dero. 
(c) Madad Chindia to Mehar. 
(@ Ruk to Schwan, 
(©) Daur to undo. 
(f) Shahpur to Mahribpur. 
(9) Tondo Alahyar to Hyderdbid. 
(2) Rohri to Jam Sahib. 
In all about 890 miles of new level line on the old system of simul- 
‘taneous double levelling. ‘The work was undertaken for the 
Sukdkur Barrage Project. 
ILL, (a) Nandgaon to Ahmadnagar vid Manmid. 
(®) Sholipur to Bijapur vid Thalki. 
(c) Batghar to Shalki vid Nira Bridge. 
In all about 360 miles of new level line of simultaneous double 
levelling. 
The work connests two old level lines and provides heights of benchmarks 
required by the Irrigation Department in connection with the Nira Right 
Bank Canal. 





B.—In the United Provinces, 
(a) Thnsi to Saugor. 
(®) Garhmuktesar to Aligarh, 


In all about 160 miles of simultaneous double levelling undertaken to 
provide cross-conneotions between two old level lines. 


O.—In the Punjab and Rajputina, 

(a) Reti to Thang, vid Khinpur, Bahawalpur and Multin (Revision 
of old Main line originally levelled in 1860-61 and branch lines 
levelled in 1909-15). 

(0) New level line Khinpur to Islimgarh and on through Jaisalmer 
and Jodhpur States to Marwir Pali vid Jaisalmer, Khodyal, Sheo, 
Barmer, Balotra and Luni Junction, 

Tn all about 722 miles of “high precision” levelling on the “fore 
and back” system undertaken for the new level net. 


D—In Bengal. 
(a) Caloutta to Chuidinga vid Barisat,Husainabad Jessore and Jhenida 
() Tessore to Barisat. 
(©) Dhuliin to Jangipur (for the Nadia: River Project). 
In all about 310 miles of simultaneous double levelling undertaken 
for the Irrigation Department. 
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B.—In Bihar and Orissa. 
(a) Tharsugrd to Purdlia (to connect two old level lines). 
() Tinpahar to Betharwa (for the Nadi8 River Project). 
In all about 229 miles of simultaneous double levelling. 


F.—In the Central Provinces. 

51 miles of simultaneous double levelling from Jhansi to Saugor to connect 

to old level lines. 
G—In the Punjab and Kashmir. 

‘From Wazirébid to Ansntnig (Islamabad) vid Sialkot, Jammu, Dausal, 
Ramban and Banihal Pass. 

In all about 207 miles of simultaneous double levelling were undertaken 
in order to complete the circuit of levels taken into Kashmir, vid the Jhelum 
Valley cart road in season 1912-13, an important mountain circuit. 


GEODETIC PUBLICATIONS 
BY 


Mayor C. M. Taourso, L.A, 
‘Swreey of India. 


An important contribution to geodesy during the year under review 
was the Survey of India Professional Paper No. 18 by Licutenant-Colonel 
H. McC. Cowie, RE, entitled “A criticiom of Mr. R. D. Oldham’s 
Memoir—The structure of the Himalayas and of the Gangetic Plain, as 
elucidated by Geodetic observations in India.” 

In the outer Himalayas and in the plains at their foot, geodesists have 
Jong been confronted with problems arising out of the observed gravita- 
tional anomalies. ‘The situation in respect to this problem is briefly 
explained in the opening Jines of this Paper. “Along the southern fringe 
of the Himalayas, where they rise abruptly from the plains, and in the 
Gangetic Plain itself, the force of gravity has been found to possess, in 
respect to intensity and direction, marked peculiarities whose meaning has, 
for long, been the study of geodesists. Neither Bouguer’s nor Hayford’s 
hypothesis completely explains the observed facts.” 

“The Bouguer hypothesis fails completely to account for the facts 
observed in the Himalayas Gangetic region. Hayford’s hypothesis, though 
it goes far towards interpreting thom, still leaves us with unexplained 
residuals that can not be justifiably considered as accidentals, due to purely 
Jocal departures fzom the general Iaw, until it has been shown that modi- 
fications of the initial hypothesis will not produce a closer agreement between 
the ealoulated and observed quantities. As based on this hypothesis the 
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theoretical values of deflection as compared with the observed, at stations 
in the Himalayas and immediately at their foot are too small towards the 
north while over north-west, north-central and north-east India at distances 
of more than about 30 miles from the hills, the values are too large towards 
the north, ‘This characteristic of the Hayford quantities and the magnitudes 
of the residuals may still require some modification before we accept them- 
as the best approximation to the general law governing the actual distribu- 
tion of densities in India.” 

Mr. R. D, Oldham, however, in his Memoir*—“ The structure of the 
Himalayas and of the Gangetic Plains, as elucidated by Geodetic observations 
in India” puts forth the view that a reconsideration of the hypothesis is not 
necessary, and appears to be of the opinion that it is unnecessary to look 
further than the Gangetic Trough filled with alluvium for the explanation 
‘of the anomalies of the plumb-line deftection and intensity of gravity. He, 
accordingly, direots his investigation towards an estimate of what the dimen 
sions of this trough ought to be to suit the geodetic determinations throwing 
into the background the consideration of other allied issues without a know= 
ledge of which, the deflection and gravity anomalies, as they now stand, are 
not calculated to give reliable quantitative results as to the structure of the 
trough. 

‘The method of calculating theoretical effects adopted by Mr. Oldham is 
of doubtful validity. ‘To derive effects of masses he has substituted an ima- 
ginary Range for the real Himalayas and has restricted his calculations to 
masses within a distance of 100 miles only from the station, omitting from 
consideration the masses beyond as of no consequence, on the assumption 
that the effects of such masses, when coupled with complete local compensa 
tion, are negligible and has assumed that the Gangetic Trough itself is nob 
compensated, ‘This is not in conformity with facts. Table IV on page 23 
clearly shows that the effects of masses beyond 100 miles and which have been 
disregarded by Mr, Oldham, are considerable and vary from 29" to 65" 
showing a range of 36". 

‘A perusal of the tabular statements on pages 29 and 30 will show the 
ervor to which the supposition of the Imaginary Range leads. 

Further, for simplicity of computation, Mr. Oldham has introduced other 
innovations such as “centre of effect,” ‘Concentration of mass"”—concep- 
tions which, though pothaps applicable to masses within short distances, are 
entirely out of place in investigations involving masses covering many thou- 
sands of square miles. He has, moreover, overlooked other rigorously 
determined Geodetic facts which are inconsistent with his theory, 

Mr. Oldham based his theory of overcompensation on Basevi's incomplete 
gravity determinations at More and the faulty Intitude-observations at Gogi- 
patri and Poshkar. 

Mr. Oldham’s treatment of the Gangetic Trough is somewhat different 
from his treatment of other masses, For general purposes he limits the area 


* Memoirs of the Geological Survey of India, Vol. XLT, Part 2, Coleutta 1017. 
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to be considered to the 200-mile square, arguing that the effects of masses 
outside this limit, when combined with those of complete compensation are 
negligible, But as he subsequently considers the alluvium of the Trough 
to have no compensation, the argument and the imposing of the 100-mile 
limit are inapplicable to the trough and the omission to take count of this 
would lead to error, On page 32 of his paper Colonel Cowie has calculated 
the effects of alluvium for a large number of stations on the assumption (1) 
that it is compensated, (2) that it is uncompensated, and also the total deftec- 
tions with and without the trough. An inspection of this table will show 
that the introduction of the trough has not had the effect of removing the 
abrupt change in the residuals along the northern fringe of the Gangetic 
plain. ‘There still exists between Dehra Dun and Kaliana, Birond and Bans- 
gopal, Siliguri and Jalpaiguri the rapid variation which contributed to the 
evolution of Sir Sidney Burrard’s xift theory. There is no marked general 
improvement and the characteristic anomaly, the rapid fall in the value of 
‘the residual, remains unexplained, a problem still awaiting solution, 


ASTRONOMICAL LATITUDES. 


During the year under review, astronomical latitudes have been observed 
at Gogipatri, Poshkar, Zebanwan and Reban. ‘The previous observations 
made at the first two stations in 1862 were considered below the standard 
of precision required for geodetic purposes and have accordingly been repeated. 
The results of the observations are now being computed and must be held 
over for discussion in next year’s report. 


MOUNT EVEREST EXPEDITION. 


The scientific results of the expedition have not yet been fully worked 
‘out but in general outline some 13,000 square miles of new country have been 
surveyed and mapped, part of this by the “Canadian photo-topographical 
method of survey.” 


BOTANICAL SURVEY, ae 


BOTANY 


L—BOTANICAL SURVEY 
BY 


Lizvr.-Con. A. T. GAGE, LMS, 
Director, Botanical Surcey of India, 


1. Systematic.—Eastern India and Burma,—The most important 
event of the year with regard to the botany of Kastern India is the appearance 
of Parts I and II of the Botany of Bihar and Oxissa by Mr. H. H, Haines, 
G.LE., late of the Imperial Forest Service. The two parts now published 
contain the account of 76 families from Ranunculacece to Oornacec, The work 
is a valuable addition to the provincial Floras of India, In Bengal Professor 
Bose has studied the geographical distribution of the species of Polyporacea: 
found in that province and has described several new species. ‘The species 
ot Dipterocarpus occurring in the Chittagong District have been studied and 
form the subject of a paper by Mr. and Mrs. Cowan of the Imperial Forest 
Service. In Assam Mr. Kanjilal carries on his investigation of the forest vege- 
tation in preparation for the publication of a Forest Flora of that province. ‘Tu 
Burma attention continues to be given to the botany of the Cinchona area in 
‘Tavoy and collections are being steadily accumulated by Mr. P. T. Russell, 
Superintendent of Cinchona there, as his other duties permit. It is all the 
more fortunate that Mr. Russell is taking up this work, as owing to lack of 
funds it has been impossible to depute any of the Assistants of the Botanical 
Survey for field work. ‘The latter however are working up at head-quarters 
as opportunity permits the collections wade by Mr. Russell and the Director. 
A considerable nomber of new orchids have been described by Mr. W, VW 
Smith, from collections made in Upper Burma and the Burmo-China frontier 
by Mr. G, Forrest, Captain Kingdon Ward and the late Mr. R. Farrer. New 
species of Pitheirospermum and Pedicularis from the same region have been 
published by Mr. G. Bonati. A new genus of Moss—Chionoloma—founded 
on material colleoted many years ago by Parish at Moulmein, has been described 
by Mr, H.N, Dixon, During the year 1921 Mount Everest Expedition 
collections wore made by Mr. A. F. R. Wollaston which have yielded 
soveral new species, that have been described by various botanists, 

Northern India—An interesting illustrated account of the- Forest 
formations and successions of the Sat Tal valley in the Kumraon Himalaya 
has been published by Mr. L. A. Kenoyer. ‘The Liverworts of the Western 
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Hixralaya continue to be investigated by Mr. 8. R. Kashyap. The Astarga 
of the Subgenus Aegacantha form the subject of a paper by Mr. R. N. Parker 
of the Imperial Forest Service and a considerable number of new species from 
the North-West Himalaya has been published by the same botanist and by 
Mr.§. 7. Dunn. In Nepal collections were made by Dr. 8. P. Agharkar and 
Professor R. 8. Inamdar. 

Western India.—Mr. L. J. Sedgwick, 1.C.., has published several new 
species of lowering plants from the Bombay side, and a collection of Mosses 
made by him in North Kanara hasformed the subject of a paper by Mr. H. N. 
Dixon, An ecological study of Deccan grassland has been made by Messrs. 
WW. Burns and G. M. Chakradev. The vegetation of Northern Gujarat has 
been further investigated by Mr. W. T. Saxton, LELS., and his results are 
now in the Press as a number of the Records of the Botanical Survey. 

Southern India. Since last year Part IV of the Flora of the Presidency 
of Madras by Mr. J. 8. Gamble, G.LE., F.R.S., has appeared, containing the 
Families Rubiacew to Ehenacee. Supplementary Note No. IV on the Flora 
and descriptions of new species from the south of India by the same author 
have also been published. A new species of grass from Coimbatore has been 
described by Messrs. K. Rangachariar and C. Tadulingam and a new genus 
‘of Moss from the Nilgiris by Mr. H. N. Dixon. Mr. K. Rangachariyar, the 
Madras Government Systematic Botanist, has published a handbook of some 
‘common South Indian Grasses and a second edition of his Manual of Botany. 
‘Mr. Jacob, his Assistant, made a collection in the Tinnevelly Hills. As usual, 
material was supplied to Mr. Gamble to help in the preparation of his Flora 
of Madras. 

General. -Mr. T. S. Sabnis continued his investigation of the physio- 
logical anatomy of the plants of the Indian Desert and Mr. P. F. Fyson 
‘account of the Indian species of Eriocaulon. Professor Hallberg has recorded. 
several instances of malformations in vatious Indian species. A revision of 
the genus Canavalia has been published by Messrs. C. V. Pipor and 8. T. Dann. 
‘The flowering of Arundinaréa faleata is the subject of a paper by Mr. J. 8. 
Gamble. Short general accounts of the Family Winteracee and of the genera 
of Fumariacec have been published by Mr. J. Hutchinson. Asiatie Sedums 
have bees studied by Mr. R, L. Praeger and a considerable number of new 
species desoribed. Mr. H. H. Haines has published critical notes on the 
Tndian species of Carissa and Bridelis. ‘The Indo-Malayan species of Jussicea 
hove been studied by Mr. H. N. Ridley. Mesers, RN. Parker and B. L. 
Gupta continue to publish their useful index to new Indian species of Forest 
jmportance. ‘The first instalment of thé systematic account of the Zuphor- 
Biacece of the Malayan Peninsula by the Director of the Botanical Survey 
hhas been in the Press for many months now and descriptions of the new 
species were published during the year in the Records. The species of 
‘Artemisia, a genus of econorric importance as the source of Santonin, were 
studied at Kew by Mr. C. C. Calder, Curator of the Herbarium of the Royal 
Botanic Garden, Calcutta, while he was on leave, Mr. P. M. Debbarman, 
‘Assistant in the Botanical Survey, contributed five papers on various branches 
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‘of Botany to the last meeting of the Indian Science Congress and has 
published notes on Syncarpy in various species of Indian plants. 


IL, Economic.--By far the most important work under this heading is 
Ginchona Cultivation in Southern Burma, As it would take up too much 
space to mention in detail all the work of the year and as detailed monthly 
reports are submitted to Government, only a general account is given here. 
‘The results so far obtained have been instructive, ifmot so satisfactory as 
could be desired in every respect. As the site selected early in 1920 for 
establishing nurseries was found on account of the excessive rainfall and high 
winds to be unsuitable for planting out the seedlings in the open, the latter 
were planted out about 4 miles to the South-Kast of the Huingye Taung 
amphitheatre—the site of the nurseries—on the Southern flank of the most 
South Westerly tributary of the Heinze river at an elevation of about 1,700 
feet. Planting out could not be commenced until near the end of May 1921 
and was continued throughout June. As a result of the unavoidable lateness 
in planting out the young plants had not time to consolidate their position in 
their now quarters before the full fury of the Monsoon burst upon them. As 
the South-West end of the valley acted as a funnel for the Monsoon current 
the young plants fared badly. ‘The rainfall can be described only as terrific. 
During June, July and August of 1921 over 240 inches of rain fell, some of 
the falls being from 11 to 16 inches in twenty-four hours. More than half the 
tender young plants succumbed to the ordeal, ‘Those that survived, however, 
put on excellent growth and up to the time of writing (July 1922) a year 
Jater are quite healthy and growing well. The vacancies were filled in at 
‘the end of the rains of 1921 and planting extensions were continued as weather 
conditions permitted up to May 1922. Of the later plantings from October 
1921 to May 1922, those plants planted out up to the end of January 1922 
are at the time of writing quite healthy and putting on good growth, but. those 
planted out later than January 1922 have had to withstand a scarcity of rain 
uring the early months of 1922 followed by a very heavy Monsoon rainfall, 
and it is probable that a considerable percentage of them will be unable to 
hold out over the Monsoon, 

Although the experience so far gained shows that Cinchona, if planted out 
ata favourable time of the year can stand up against the enormous rainfall— 
which is far more than was ever expeoted— of the present plantation site, 
which appears to be the point of impact of the very arrow-head of the Monsoon, 
it is inadvisable to continue to expose young plants to more risks than are 
unavoidable, As the rainfall further South in the Tenasserim Division of 
Burmaa is not only considerably less in amount but is also less unevenly. distri- 
buted over the year than is the caso in the Tavoy District, it would be 
preferable to select another plantation site or sites considerably to the South 
oof the present one, say in Mergui District, where there are enormous tracts 
of vingin evergreen hill forest land available rather than to continue to take 
risks that are unavoidable on the present area in Tavoy District, Proposals 
for taking action on these lines will be submitted to Government at an early 
date. 
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In addition to Cinchona, the cultivation of Ipecacuanha has also been 
experimentally started in the Cinchona area. The latest report—received in 
‘August 1922—states that the Ipecacuanha plants planted in 1921 have made 
very fine growth. The climate of Souther Burma being as regards 
temperature more equable than that of the Eastern Himalaya, Ipeoaouanha 
is likely to flourish in Tenasserim, while it has not to run the risks of being 
exposed to the direct battering foree of exceedingly heavy rain, as it is a small 
plant and is cultivated in protected nurseries. The extremely arduous 
pioneeting work of exploring and opening up under very trying conditions 
has been carried out thoughout the year by Mx. P. T. Russell, the Superin- 
tendent, whose energy and zeal have formed an essential factor in the 
Imowledge so far attained and call for the highest commendation, 

‘At headquarters a large number of minor economic inquiries—too 
numerous to mention here—from other Government departments, Botanical 
institutions in India and abroad, Universities and private individuals were 
dealt with. 

IV. Publications.—During the year the following parts of the Records 
of the Botanical Survey appeared :—Vol. VIII, Nos. 2 and 8 being the continua- 
tion of the Flora Arabica by the Rev. Father E. Blatter, $.J. ; Vol. IX, No. 1, 
A Survey of the Flora of the Anaimalai Hills by Mr. 0. B. C. Fischer, LFS.; 
Vol. IX, No. 2, Euphorbiacecs noveee Peninsula Malayana by A.T.Gage. A 
list of the more important extra-departmental publications coneemed with 
Indian Botany is appended to this report. 
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II,—ECONOMIC BOTANY 


Part I,—Agricultural Botany 
ny 


ALBERT HOWARD, CLE., MA, A.R.OS., FLS., 


Imperial eovonie Botanit. 


‘The present report, which is limited to four pages of print, deals with the 
Progress of Agricultural Botany in India during the year ending June 30th, 
1922. Under these conditions, the best course would appear to be to limi¢ 
this paper to an account of the more important tesults published during the 
year and to refer the student of Indian agriculture for further details to the 
various other annual reports and periodicals issued by Government which 
deal with the same subject but in greater detail, 

The following publications contain a considerable amount of information 
‘on the improvement of crops :-— 

(a) Review of Agricultural Operations in India.—This is an annual report, 
Prepared by the Agricultural Adviser to the Goverument of India, 
Pusa, Bihar, and deals, among other matters, with the distribu. 
tion of improved seed in various parts of India. It also contains 
4 classified list of papers on Indian agriculture published during 
the year. 
©) Scientific Reports of the Agricultural Research Institute, Pusa (in 
cluding the Report of the Sugar Bureau) :—Copies can be 
obtained from the Director, Agricultural Research Institute, 
Pusa, Bihar. 
(@) Administration Reports of the Provincial Departments of Agrioulture.— 
Bombay, Bengal, Madras, Central Provinees, United Provinces, 
Punjab, Bihar and Orissa, Assam and Burma. ‘These are issued. 
by the Government presses in these Provinces towards the end of 
each year and contain # general summary of the work of the Agri- 
cultural Department {including the farm reports) and also the 
annual reports of the Economio Botanists. ‘These administration 
reports largely form the basis of the annual Review of Agricultural 
Operations in India. 
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(@) Proceedings of the Board of Agriculture in India-—This contains the 
‘programmes of work in progress in Economic Botany as well as 
discussions on matters relating to the Agricultural Department 
asa whole. Copies can be obtained from the Agricultural Adviser 
to the Government of India, Pusa, Bihar, 

(@) Many of the original papers on Agricultural Botany in India are 
published in the following periodicals :—(1) Memoirs of the Depart- 
ment of Agriculture in India (Botanical Series), (2) Bulletins of 
the Agricultural Research Institute, Pusa and. (3) The Agricultural 
Journal of India. ‘This latter contains classified lists of all papers 
published on Indian agriculture. Copies of these publications 
can be obtained from the Director, Agricultural Research Insti- 
tute, Pasa, 


Cotton.—B. ©. Burt and Nizamuddin Hyder (Pusa Bulletin 123) have 
carried out a survey of the cottons grown in Bundellchand. The best of the 
typesmost suitable forficld conditions has. lint length of about seven eighths 
of an inch and an average ginning percentage of 33. This cotton is being 
brought to the notice of the cultivators and in 1920 the area was 1,000 acres. 
B. C. Burt (Pusa Bulletin 126) has also published an account of further field 
and spinning trials of improved Cawnpore-American cotton in the United 
Provinces. @. R. Hilson (Agr. Jour. of India, XVI, 564) finds Balls’ maximum 
combed Jength method suitable for the determination of the lint length of 
Indian cottons. M. L. Patel (Mem. of the Dept. of Agr. in India, Bot. Ser. 
‘XI, 75) gives a detailed account of goghari cotton and has defined the ideal 
‘type of herbaceum for Lower Gujerat. In a bulletin published by the Bombay 
Agricultural Department, G. L. Kottur has dealt with the history, cultivation 
‘and improvement of Dharwar-American cotton. 


Two other matters, which affect research work on this crop, have to be 
recorded. A Royal Charter has been granted to the Empire Cotton Growing 
Corporation whose functions include the provision of facilities for training 
future investigators, the strengthening of the Agricultural Departments of 
‘the Dependencies and Colonies, the establishment of a buzean for the dissemi- 
nation of information on cotton growing and assistance in the marketing of 
‘the crop. ‘The Corporation will be financed by means of a Government grant 
cof £1,000,000 and by a levy on the raw material used in Great Britain. In 
India, a Contral Cotton Committee, with headquarters at Bombay, has been 
constituted by the Government of India for the purpose of carrying out the 
work outlined in paragraph 261 of the recent Report of the Indian Cotton 
Committee. ‘The Central Committee has already held a number of general 
‘meetings, has appointed a research sub-committee and proposes to carry out 
research work on the improvement and testing of cotton. Local Cotton 
Committees have since been formed in several of the Provinces. 

Wheat.—0. T. Faulkmer (Agr. Jour. of India, XVI, 508) has reviewed 
the various field trials and milling tests carried out since 1915 of Punjab 11 
amd 8A, These two wheats are very similar as far as yielding power is con- 
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cemed but Mr. A. E, Humphries considers that the grain quality of Punjab 
Lis the better of the two. According to the last Administration Report of the 
Punjab Agricultural Department, the area under Punjab 11 is now over 
634,000 acres. ‘This variety was included in the twenty-five types of Punjab 
wheats selected by the Botanical Seotion of the Pusa Institute and handed 
over to the local Department for field trials in 1908. Punjab 11 has so far 
proved to be the best of these wheats for the Canal Colonies. The methods 
employed in the introduction of Pusa 12 and Pusa 4 in the Central Circle of 
the United Provinces are dealt with by B. 0. Burt, A. Howard and G. L. 0. 
Howard in Pusa Bulletin 122, ‘The features of this undertaking aro, firstly, 
the extent to which the co-operation of other Departments and of the people 
themselves has been secured in the work of seed distribution and secondly, 
the comparatively small cost of the work. ‘The area under Pusa wheats in 
the United Provinces is now over 500,000 acres aud the increased profit: to 
the growers is at least Rs. 15 an acre. ‘This works out at 75 lakhs a year for 
this Province alone. ‘The various water saving experiments carried out 
uring the last few years at Quetta, Mixpurlchas, Gungapur, Haripur, Sargodha 
and Shahjabanpur have been dealt with in Pusa Bulletin 118, 
Sugarcane.—The principal item for record in the case of this crop is the 
publication of the Report of the Indian Sugar Committeo, the members of which 
made extensive tours in India and also visited Java. The report contains 
‘a number of suggestions and proposals with regard to future research work 
‘on this crop and lays great stress on the importance to India of the improved 
methods of cultivation worked out at the Sugar Experiment Station at 
Shahjahanpur. Two papers have heen published on this crop during the year, 
Jai Chand Luthera (Agr. Jour. of India, XVL, 519) described two species of 
Striga found damaging cane in the Det areas alongside the Sutlej in the District 
of Indhiana, ‘T. 8, Venkataraman (Agr. Jour. of India, XVII, 127) finds 
that the viability of sugar cane pollen can be tested by germinating it on the 
living stigmas of Datura fastuosa var. alba and that pollen can be preserved 
for eleven days by preventing the dehiscence of the anthers. A new variety 
of cane, Shahjahanpur No. 10, has been found to resist frost in Queensland, 
Water hyacinth.—K, McLean (dgr. Jour. of India,. XVII, 28) gives an 
-count of this pest in the delta of the Ganges and of the methods adopted 
in Bengal and elsewhere for its eradication. ‘The Bengal Government has 
appointed a Committee, with Sir Jaghadis Ohunder Bose, F.R.S., as Chairman, 
‘to enquire into the spread of the water hyacinth and to suggest measures 
for its eradication, It will be interesting to find whethor there is any connec 
‘tion between the spread of this weed and the local drainage conditions in the 
Gangetic delta, Itmay he thatthe root of the troublois notthe weed itself but 
the falling off inefficieney of the natnral drainage in certain areas of Bengal 
which in tum would provide favourable conditions for the rapid vegetative 
propagation of a plant of this character. Should this prove to be the case, 
artificial methods of eradication by themselves axe | kely to be ‘nadequate. 
‘That there may be a connection between the spread of the water hyacinth 
and the life history of the local rivers is supported by the fact that 1917, a 
. v2 
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year of high floods and therefore of good natural drainage, was followed by & 
eduction of the pest in 1918 and 1919. Silt bearing rivers are remarkable 
in the way they keop their beds free from vegetation during the rains, 

Jute.—Nibaran Chandra Chaudhury has published a new edition of his 
book Jue in Bengal in which he gives an account of his discovery, in 1899, 
of the vatiety knawn as Kakya Bombai, which yields on the average about 
two maunds of fibre more than the average. Tn 1919, the area under this 
type, was said to be 100,000 acres. B.C. Burt and R. 8. Finlow (dgr. Jour. 
of India, XVI, 618) described preliminary experiments in jute cultivation 
in the ganjar tracts of the Sarda and Gogra rivers. Provided suitable land 
is selected and proper care is taken in cultivation and retting, marketable jute 
can be profitably produced in this tract. 

Rice.—G. P. Hector (Aem. of the Dept. of Agr. in India, Bot. Ser. XI, 153) 
gives an account of the inheritance of the various colour characters in rice 
including those due to soluble pigment in various parts of the plant, the colour 
of the grain and of the inuer glumes. Many of these characters are found to 
be inherited in groups or patterns and not independently. 8. K. Mitra (Agr. 
Jour. of India, XVII, 248) describes simple methods of selection practised 
by the cultivators of Assam, 8. K. Basu (Agr. Jour. of India, XVI, 69) 
has dealt with an interesting method of green manuring broad casted paddy 
in Orissa by m:ans of diaincha (Sesbania aculeata). 8. 8, Salimath (Bull. 
107, Bombay Dept. of Agr.) describes a wild rice found in drilled paddy 
in certain parts of the Bombay Presidenoy. 

Barley.—W. Youngman (Mem. of the Dept. of Agr. in India, Bot. Ser. 
XI, 714) has completed interesting experiments on the influence of atmos- 
pheric conditions on the germination of barley. A vapour pressure of 0°87 
inches (0°0213 grim, of water vapour per litre of air) may be taken as the safest 
maximum to which Indian barley intended for malting may be exposed. 
Vapour pressures above this at first reduce and then totally destroy he germi- 
nating power ina comparatively short time. In practice this means that 
after May in North-Bast India it is not safe to ship malting barley to Europe 
by way of Calcutta without the risk of serious damage in transit. 

Oil seeds.—C. §, Taylor (Pusa Bulletin 117) has given an account of 
various preliminary experiments carried out at Sabour on the influence of the 
environment on the oil content of various varieties of the castor oil plant. A. 
Howard and J. Stewart Remington in Pusa Bulletin 124 describe the work 
done on safflower oil and*its possible utilization in the arts. ‘The conclusion 
is drawn that this oil should become a very useful economic product for the 
colour, paint and vamish industries, for soap and linoleum manufacture and 
for edible and culimary purposes. 

Miscellaneous.—H. H. Mann (Bull. 100, Dept. of Agr. Bombay) has 
brought together, in a form very useful for future workers, a lange amount 
of information on the fodder crops of Western India, W. R. G. Atkins in the 
issue of Science Progress of July 1921 has given an account of past work on 
indigo in Bihar and of his views on the impracticability of improving this crop 
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by chemical selection. $. H. Prayag (4gr. Jour, of India, XVII, 41) deseribes 
various methods of increasing the yield of grapes in Western India, A. T. 
Gage in the last report of the Cinchona Plantations in Bengal refers to the 
excellent results obtained ab Munsong after coppicing various species of 
Cinchona, : 
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Part I.—Forest Botany 
BY 


B.S, HOLE, CLE, F.OH., 
Porest Bolawist, 





Oecology of Sal (Shorea robusta)—A summary of most of the experi- 
mental work earried out up to date on the factors influencing the development: 
of sal seedlings was published during the year (Indian Forest Records Vol, 
‘VIL, Part 1, 1921). Based on these results an experimental trial with a 
group-cun-strip system of regeneration was suggested for certain types of 
sal forest. ‘This system possessed two features which rendered it troublesome 
to work on a large scale, viz, :-— 

(1) the prescription that only alternate strips should be regenerated, the 
regeneration of the intervening strips not being undertaken until 
‘the second hali of the rotation. 

2) the prescription regarding a chess-board arrangement of patch fellings 
which are gradually extended in the form of strips, 

The object of (1) was to insure as complete security as possible from 
Arought and frosé damage, by the provision of adequate side-shade both 
from the east and west, and of (2) to diminish damage by heavy weed growth, 
‘An inspection during the year of one of the Dehra Dun experimental areas, 
160 feet in diameter, which was clear felled in 1915 and sown with sal in patches 
revealed the fact that the seedling growth here now was much more satis- 
factory than appeared probable at first. The seedlings here suffered consider- 
ably from drought during the first few years but now, after 6} years, several 
have become thoroughly established with height growth attaining 5-8 feet, 
‘This, it is belicved, justifies the conclusion that the more convenient system 
of continuous strip fellings (which will always insure side-shade from at least 
one direction) can be safely adopted instead of that of altemate strips. In 
the second place, it is ptobable that, as suggested by Mr. C. G. Trevor, weed 
growth can be sufficiently controlled hy varying the width of the strips instead 
of by a chess-board arrangement of felling. With the co-operation of local 
officers in the United Provinces large scale tests of strip fellings on these 
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modified lines havo been carried out during the year in the Delira Dun and 
Haldwani Divisions. 

The only factor which at present appears likely to militate against the 
success of the system is damage by rats. In the Dehra Dun experiments 
these animals have been responsible for very heavy mortality among the 

- young sal plants by biting through the sappy tap roots of vigorous seedlings 
‘and saplings, As mentioned in last year’s report, however, it is believed that 
this damage will be relatively unimportant when work is carried out on a 
larger scale, During the year, also, it was noticed that rat damage appears 
to be invariably worst where there is a heavy growth of grass especially of 
Imperata and large tufted species of Saccharum. ‘The rats appear to be pri- 
marily attracted by the succulent rhizomes of the grasses on which they 
feed and incidentally they bite through the succulent sal roots which they 
come across in their burrowings in the grass. It is believed that grass 
growth and consequently rat damage can be adequately controlled by keep- 
ing the strips narrow, by allowing all good coppice growth to develop on 
the strips and form a part of the future crop and by sowing sal thickly 
and weeding during the early years, so that the seedlings may quickly form 
‘8 close canopy. 

‘The advantages of this strip system over the ordinary seeding felling 
‘method at present appear to be that it provides more suitable conditions of 
soil moisture for seedling growth, greater security against weeds, greater con- 
centration and better control of artificial sowings and cultural work. It 
also avoids the damage to the young growth occasioned in seeding felling 
areas by the felling and export of the mother trees. At the same time the 
strips get the benefit of most of the natural seed produced by the trees on 
the edges of the cleared strips. Whatever success is eventually obtained 
with the strip system will be mainly due to Mr. C. G, Trevor, Conservator of 
Working Plans in the United Provinces, toMr. B.A. Smythies, Sylviculturist, 
and to Messrs. H. G. Champion and M, P. Bhola, Divisional Forest Officers 
of Haldwani and Debra Dun, who have heartily co-operated in the work of 
testing this system experimentally. 

During the study of the oecology of sal which has been carried out in 
recent years it has frequently beon noticed that the attacks of wood boring 
insects appear to depend greatly on the vigour of growth of the tree and on 
whether or not the “sap ” in the tree is in active circulation, This to a 
great extent depends on the conditions of soil and soil moisture and these 
can be regulated to a considerable extent by the operations of practical silvi- 
culture, It is possible that an improvement of these conditions at seasons 
coinciding with particular stages of the life histories of such insects as Hoplo- 
cerambye spinicornis in sal and the bee-hole borer in teak may materially 
reduce the damage done by these injurious pests. It is hoped that oecological 
work in this direction will shortly be developed in co-operation with the Forest 
Zoologist. ‘The study of the effect of soil and moisture conditions in lowering 
‘the resistance of sal and sissu (Dalbergia Sisso0) to the attacks of the injurious 
fungi Polyporus Shoreae and Fomes lucidus was continued. 
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Systematic.—A matter the importance of which has become increasingly 
evident during the year is that of disseminating widely through all ranks of 
the Department a good practical knowledge of our forest species. ‘The urgent 
need for an economic survey of forest resources is frequently emphasized by 
forest officers and the first step towards such a survey is to acquire a knowledge 
of the local species. It is not generally realised how much economic develop- 
ment is hindered by an insufficient knowledge of species on the part of local 
officers which makes it difficult to collect information regarding the local 
distribution and yield of commercial products and to obtain samples of them 
for research purposes. It is believed that two causes ere chiefly responsible 
for this viz, :— 

(2) a tendency which has been somewhat prevalent in the past to thik 
that a forest officer who studies and tries to know well the plants 
in his forest is gradually hecoming “ only a botanist ” and is there- 
fore decreasing in value as a practical forest oflicer. 

(2) the fact that the” classical detailed floras now available in India, 
indispensable though these undoubtedly are, do not sufficiently 
facilitate the successful identification of species by the average 
forest officer. 

As regards the first point, the idea appears to be due to a misunderstanding, 
on the one hand, regarding the lines of work which fall within the legitimate 
scope of the science of botany and on the other hand as to the kind of botany 
which an efficient forest officer ought to know. The decision as to the correct 
dotanical name for any particular species or other group depends upon her- 
barium work and a study of the herbarium specimens, plates and original 
descriptions on which those groups are based and which are the authority 
for the various published specific and varietal names, Forest Officers, as a 
rule, have neither the time nor the opportunity for doing much work of this 
kind which should be done by the expert herbarium botanist. On the other 
hand, what is usually called field work which comprises a study of the living 
plants in the forest, of the characters which enable us to recognise them in 
the forest at different seasons of the year and of the range of variation which 
these exhibit forms a necessary part of forest botany and, to a more or less 
considerable extent, forms an essential part of the equipment of every efficient 
forest officer in India. A great deal could be done by those local forest officers 
who know their plants well in the way of helping other forest officers to increase 
their knowledge in this respect while if senior officers make it clear that they * 
consider a good knowledge of local species necessary for efficiency it is 
believed that a considerable improvement would result. 

As xegards the second point, efforts have been made for many years to 
encourage forest officers who have studied their plants in the forest to prepare 
small simple Horas, each one of which dealing with a small area and therefore 
a restricted number of species and in which forest characters are utilised as fat 
as possible in the keys and deseriptions, With the object of accelerating 
this work a scheme for the systematic preparation of descriptive lists of species 
was drawn up by the Forest Botanist in 1913 which subsequently received 
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the sanction of the Government of India (see Forest Bulletin No. 28, Calcutta, 
1914). Descriptive lists of this kind provided with usoful keys aro really very 
efficient local forest floras and it is believed that such pocket companions 
for the field dealing with restricted areas will always possess a permanent 
value of their own. ‘The first lists issued under this scheme were those for the 
3 Forest Circles of the Central Provinces by Messrs. H, H. Haines and D. 0. 
‘Witt which were published at Allahabad in 1916, Similar lists but in a preli- 
minary form were under preparation during the year for the United Provinces 
by Mr. A. H, Osmaston and Mr. P. ©, Kanjilal, This work has also beon 
carried a definite stage further during the year by the completion of a local 
forest flora for the Andamans by Mr. 0. B. Parkinson, a former forest student 
of Dehra Dun, Mr, Parkinson's work has materially increased our knowledge 
regarding the species of the Tslands, Four now species have been discovered 
and more than 130 of the indigenous species desoribed in his book either have 
not been mentioned at all or have not been reported as ocourring in the Anda- 
mans in Brandis's Indian Trees. Mx. Parkinson’s work has also indicated 
that several species which have been previously recorded for the Andamans 
probably do not occur in the Islands and that the well known Andaman Marble- 
wood is not yielded by Diospyros Kurzii Hiern as has been hitherto thought 
to be the case. At the present time when methods of concentrated artificial 
regeneration are being extensively introduced into Indian forests, particularly 
in Burma and Bengal, it is especially desirable that forest officers should know 
their local species well and should have a good knowledge of the value of the 
products yielded by them so that steps may be taken to increase the proportion 
of the more valuable species in the regeneration areas, a point which has been 
drawn attention to by Mr. Shebbeare in Bengal. If this is not done it is pos- 
sible that species of great potential value may be altogether eliminated from 
the forests. ‘The following books were under preparation during the year : 
. the Flora of Bikar and Orissa by Mr. H. H, Haines, a revised edition of the 
Forest Flora of the Punjab by Mr. R. N. Parker, a Forest Flora and Descrip- 
tive Lists for Assam by Rai Bahadur Upendranath Kanjilal, a revised edition 
of Lace’s List of Burmese Trees by Mr. A. Rodgor, of the List of the Trees of 
the Bengal Duars by Mr. B. 0. Shebbeare, of Gamble’s List of Darjeeling 
Trees by Mrs, Cowan and of a Manual of Forest Botany by the Forest Botanist 
and his staff. During the year 154 specimens were identified at Dehra Dun 
for inguirers and Mr. Parker, the systematic botanist, made a special study of 
Dipterocarpus, Acacia (groups ccesia and eburnea), Berberis and exotic species 
cultivated in India, Several excellent specimens of flowering bamboos were 
received from forest officers in Burma during the year, ‘These include what 
is probably a new species and material which wili considerably alter exist~ 
ing ideas regarding the limits of Teinostachyum and allied genera, 
Pathology.—A careful study has been carried out by the Assistant Forest 
Botanist, Mr, Abdul Hafiz Khan, in co-operation with forest officers in Madras, 
with reference to the location and progressive accumulation of starch in’ the 
tissues of spiked sandal and the question as to whether truly spiked plants 
ever recover from the disease. 
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With the extension of plantations and the establishment of more or less 
pure crops over considerable areas there is a danger that the damage done in 
Tndian forests by what are probably our most injurious fungi, viz. those 
which live in the soil and attack the roots, may increase in the near future 
but it is hoped to prevent this, on theone hand, by providing for the repeated 
and careful inspection of young crops so that the earliest attacks may be 
noticed and the infected trees and stumps removed with as little delay as 
‘possible and, on the other hand, by paying increasing attention to the soil 
‘conditions and seeing that, so far as possible, these are kept suitable for healthy 
root development. 
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W. McRAE, M.A., B.So., FLLS., 
Officiating Imperial Mycologist. 


Agricultural Research Institute, Pusa.—The following is an account 
of the chief investigations carried out at Pusa during the year :— 

Cereal Diseases.—Piricularia oryzae Br. et Cav. that causes a leaf spot 
and a discolouration and collapse of the haulm resulting in empty or partially 
filled ears of Oryza sativa (paddy) has been recorded from Baluchistan, Punjab, 
Bihar, Bengal in Northern India and from both the east and west coasts and 
‘the central area of Madras, Only in 1918 in Madras is it definitely known to 
have been epidemic but its having caused a smell but noticeable amount of 
amage has been the reason for its collection in the other places. ‘The loss in 
grain during the epidemic was as high as 90 per cent, in fields of an acre and 
16 per cent. over 1,700 acres observed. ‘The appearance of the disease is 
erratic, In the year after the epidemic in Madras the fungus was not found 
in the proviously infected area though careful search was made for it during 
a period of two and a half months, Yet P. repens that is the common 
grass of the rice “ bunds ” and water channels was attacked by a Piricularia iu 
f@ severe epidemic form, In Madras and Bihar fifty per cent. of the sevd- 
lings in tke seed bed may be infocted slightly and after being transplanted 
the plants may ultimately become almost free from disease. Infection ex- 
periments and the available meteorological records indicate that highly mois- 
ture charged air and a definite temperature are tho limiting factors most 
concerned in deciding whether the disease is to be absent or cause slight or great 
loss, Species of Piricularia similar to that on the rice plant have been 
found on Bleusine coracana, Panicum repens, Setaria itatica, Paspalum 
eanguinale, Triticum vulgare and Panicum ramosum. On the first two only 
has the fungus been found in epidemic form. ‘The loss in grain in Blewsine 
coracana has amounted to 50 per cent. while P. repens is a wild grass of no 
economic value. Cross infection experiments indicate that the Piricwarias 
‘on Oryea, P. repens and Paspalum, though each infecting its own host, will 
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not infect the others and that those on Bleusine, Setaria and Triticum are 
interchangeable among themselves though they will not infect the three 
previously mentioned hosts. ‘The Piricularia on P. ramosum has been but 
recently found and nothing is Inown of its behaviour, ‘The question whe- 
‘ther there are four physiological strains of one fungus or four different 
species is left undecided as yet. Their anatomical and cultural characters 
ane not very distinct but their ability to infeot different hosts under our 
conditions is definitely restricted. Similar indications are observed in the 
field. While rice plants were infected with epidemic violence, plants of P. 
repens remained free and vice versd. Eleusine and Setaria growing in the 
same field were both infected as also Eleusine and Triticum. Of Eleusine, 
Sciaria and Paspalum in the same field only the last was infected. 

Two other diseases of paddy have been under investigation. One of them 
is caused by a sclerotial fungus which has not at present been identified. ‘The 
sclerotia of this fungus are inegular brownish structures of considerable size 
{1—4 mm.) and this parasite is thus easily distinguished from the relatively 
commoner 8. Oryzae Catt. It resembles in some respects the species 8. érregu- 
lare Miy., which is lmown as the cause of damage in rice fields in Japan, and 
also the species S. glumale Ces., which has been recorded in Borneo. In 
India the parasite produces spots on the leaf sheath. ‘These spots are very 
characteristic consisting of a light yellow brown area sharply demarcated by a 
dark reddish brown line. Under favourable conditions the fungus spreads 
over the whole plant which is speedily killed. The symptoms of the disease 
and the morphology of the parasite closely resemble those of a disease of sugar- 
cane, which has been described in Java, under the name Djamoer Oepas, 
and has since been collected in India, Work is in progress to determine 
whether the causal fangus of the disease on paddy is identical with that on 
sugarcane, 

‘The second disease of paddy is possibly caused by a species of Cephalos- 
‘porium, The symptoms of disease in this case are a failure of the plant to” 
produce grain. Paddy showing these symptoms, and infected with this 
fungus has been obtained from Burma and Assam and cases are recorded 
from the Central Provinces. It is as yet by no means certain whether the 
fungus which has been obtained in culture is the cause of the disease. It is 
not improbable that soil conditions may be the predominant factor in deter- 
mining the incidence of this fungus as a parasite, 

The smut (Tolyposporiun Penicillariae Bret.) on Bajra (Pennisetum 
iyphoideun) was investigated, at the request of the Director of Agriculture, 
Baroda State. This millet is one of the most important agricultural crops of 
‘the State and considerable annual loss in yield is caused by the smut. Preli- 
minary experiments have shown that this disease is amenable to treatment. 
Plants from seeds treated with hot water at 60°C. for 10 minutes arid with 
hot formalin vapour at 98°C. for 20 seconds gave considerably less number of 
‘smntted hends than plants from untreated seeds. Ordinarily the percentage 
of smutied heads is between 30 and 40 but the percentage was reduced to 8 
and 15 in the case of the plants raised from seeds treated with hot waver and 


ECONOMIC BOTANY—MYCOLOGY. 45 


hot formalin vaponr respectively, ‘The seed treatment reduces a little the 
percentage of germination, Spraying flower-heads with Burgundy mixture 
and Limo sulphur and bagging the inflorescence from.the time it was in the 
enveloping spathe to the time the seeds were set, had no effect in controlling 
the smut. The presence of the smut mycelium has been traced in seeds which 
look apparently normal ; this confirms the field observations which had sug- 
gested that the disease was being carried in the seed. In seeds, not much 
infeoted, the mycelium is found in the scutellum and in the seed coat neat the 
embryo. 

Experiments on a field scale are being tried in the present season for con- 
trolling the smut by treating the seeds with hot water and with formalin 
and copper sulphate solutions. Hot formalin vapour treatment is not practi- 
cable for treating seeds on a field scale under our conditions, and so it is not 
continued this season. Seeds from Mirpurkhas and Lyallpur where this smut 
does not occur, are being tried at Baroda and Pusa. 

Sugarcane.—A. suspected outbreak of Mosaic disease of sugarcane in 
Sind was investigated and proved to be unfounded, Suspicious symptoms in 
two varieties—American D99 and Sathi at Pusa were also studied. Hypo- 
dermic injections from Sathi canes caused a discolouration of the leaves similar 
to that found in the leaves of suspected plants. Neither the “ diseased ” 
nor the infected plants were the worse for this discolouration. 

The thick varieties of sugarcane are generally reported to be smut resistant, 
while the thin varieties are susceptible to the smut. While investigating 
the cause of this reported immunity of thick canes to staut, it has been observed 
that they are not necessarily smut resistant. ‘The resistance of the following 
thick varieties—American D99, Sepaya, Malabar, Badela and Sathi— was 
studied aud it has been found that they are susceptible to artificial infection ; 
though in nature they are as a rule free from smut, 

Tute.—Bxperiments to determine the influence of applications of sodium 
sulphate, as manure, on the growth of jute and the incidence of disease in the 
crop were continued throughout the year, ‘The study of Macrophoma Corchori 
Saw, was continued both at Pusa and at Dacea, ‘The fungus causes a stem 
rot of jute, similar to that already described as due to the attack of Diplodia 
Corchori Syd. ‘The disease is most severe when there is a deficiency of potash 
in the soil. Applications of sodium sulphate appear to have had a consider- 
able influence in reducing the incidence of this parasite. ‘The spore stage of 
this fungus occurs only on the jute plant and in artificial culture the fungus 
remains sterile producing a small black sclerotia. ‘This sclerotial form of the 
fungus appears to be identical with that previously described in India as 
Rhizoctonia Solani Kuhn, 

















Other Scientific Departments. 


Madras.—Treatment of cholam seed (Sorghum vulgare) was carried out 
in Coimbatore, Bellary and Kurnool districts. Sufficient copper sulphate 
to treat seed for 46,000 acres was supplied to the ryots. ‘The operations of 
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the Madras Agricultural Pest Act 1919 were extended to the Talugs of Pola- 
Yaram, Ellavaram and Chodavaram. Research work was carried out on 
Helminthosporivmn disease of paddy, Vermicularia attacking ginger, turmeric, 
<hillies and cabbage and other diseases, ‘The results of “the investigations 
‘on Vermicularia on ginger were published. 


‘A new seties of spraying experiments on coffee were conducted during the 
past year with the objeot of reducing thé cost of spraying against Hemileia 
Pidairic B. & Br. Evidence was obtained indicating that the incidence of the 
‘igeases Brown and Grey Blight of ten is more severe after attacks of Helo- 
jprlis, The prevalence of Rosellinia areuata Petch on tea bushes is directly 
Praneoted with the presence of decaying Cinclona xoots in the soil of tea 
ftardens, Removal of decaying stumps and roots of Cinchona combined with 
fiming of the soil has proved efficacious in some estates. During the past 
sear a Rubber Mycological Station was opened at Mundakayam and a Rubber 
Mycologist was appointed. The los of rubber, duo to the attack of Phyloph- 
thera Meadii, during the past season was, on an estate, estimated at 18—28 
per cent. 

Bombay.—‘The storage rots of the potato were investigated. The work 
yas directed mainly to the determination of the characteristic effects of the 
Various suspeoted physical and iological causes of the rots and evidence was 
Sbtained which throws considerable doubt on the correctness of identifying 
the “ Heat Rot.” previously deseribed with the “Black heart” of American 
authors. ‘The symptoms desoribed as Heat Rot appear to be the combined 
Gfiect of certain Fungi and bacteria acting vigorously at the high tem- 
peratures obtaining in potato storage. ‘These symptoms are not produced 
Phen beat alone (even up to 42°C.) is allowed to act on the tubers in the 
‘absence of micro-organisms and they are found to occur at the lower tem- 
perature of 85°. which has een yroviously regarded as a suitable tem- 
perature for checking “Heat Rot.” Study of the temperature relations of 
the fungi associated with the rots farther showed that some of them, e.g. the 
Dry sot fungus, thiive best at 85°F. No treatment of tubers with fungicides 
js found to be effective in keeping out or destroying the rot fungi. The 
folution of the problem of potato storage has therefore to be sought in still 
farther reduction of the temperature in storage. 


‘The wilt disease of cotton was investigated and the races Inowa as Dharwar 
2 and Wagale showed considerable resistance to the disease. 


Bengal.—the districts of Noakhali and Comilla were surveyed inorder 
to find out the extent of the damage done to the paddy crop by ufra disease, 
On enquiry it was found that a decrease in the amount of disense had taken 
place. ‘This is attributed to am improvement in drainage. ‘The outbreak of 
ud rot on the palmyra palm in the districts of Burdwan and Hooghly was 
investigated. In some villages 800—100 trees have died in the last 6 years. 
‘As the palmyra-palm is not of much economic importance the inhabitants are 
zot greatly concemed with the outbreak. ‘The spraying of chilli against 
die back was carried out with satisfactory results, 
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Central Provinces.—A special enquiry into the smuts of jowar preva 
lent in the Province was made and propaganda for seed disinfection was 
commenced. A leaflet describing the method of treatment and a larger 
pamphlet were printed to assist in propaganda, 

Assam.—An outbreak of early blight (Phytophthora infestans) on potato in 
Sibsagar was dealt with by spraying with Burgundy mixture, Bordeaux 
mixture was also used extensively for the same purpose on Shillong Farm, 
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AGRICULTURAL BACTERIOLOGY 
BY 


©. M, HUTCHINSON, B.A., O.LE., 
Imperial Agricultural Bacteriolois 





Work was done at Pusa on the following subjects — 
Nitrogen fixation, symbiotic and non-symbiotic, 
Nituification in soils; relation of seasonal and controlled variation 
to crop development. 
Green manuting. 
Solubilisation of mineral phosphates and refractory organic manures 
by bacterial fermentation, 
Treatment and use of cattle manure, 
Sterilisation of water and mill; preparation of an indigenous anti- 
septic. cs 
Indigo.—The use of pure cultures in its manufacture. Investigation 
and classification of types of hydrolysers from various sources. 
Yeasts.—Study of types suitable for use in various Indian Tndus- 
tries. 
Biological analysis of soils. 
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FORESTRY 


Part I.—Silviculture 


by 


Cavramy H. TROTTER, M.0,, 
Sitviedtarit, 


The year under report was of special interest in that it recorded an im- 
portant step in the progressive history of Indian Silviculture. ‘That step 
Was the convening of the second Silvicultural Conference at Dehra Dun in 
January 1922. The agenda of the Conference was limited to matters of 
Policy and organisation and much useful work was accomplished. It is not 
proposed to give a detailed account of the various subjects discussed at the 
Conference in this report as they will be published in toto at an early date. 
It is of interest to note, however, that the relation between the Local and 
Central Silviculturists mentioned in last year’s report has now been satis- 
factorily defined. In future it is suggested that the Central Silviculturist 
will confine his activities to investigations connected with seeds and seed- 
lings and all other experimental silviculture will be done by the Provinces 
themselves. In the matter of statistics the ficld work is to be done locally 
and all results are to be worked out by a special computing staffat Dehra Dun, 
‘This division of labour should undoubtedly tend to further efficiency and 
the mutual co-operation zesulting from it will do much to stimulate re- 
search work in this important. science, 

Statistical Work.—During tho year 18 existing Sample Plots were re- 
‘measured by the Central Institute on behalf of the United Provinces and many 
other plots were remeasured by the Local Silviculturist in the same province, 

A great deal of time was spent in converting the various statistical data 
collected in the past, into the new form as prescribed under the presont. Code, 
This conversion from the old method to the now has been a long and tedious 
business and it is satisfactory to note that most of the Sample Plots records 
have been now brought up to date. 

‘Two Volume Tables were compiled and published during the year both for 
Sal. The first concerns I Quality Bengal Sel only and the second contains 
general Volume Table and Form Factors for the same species, 

Tt was hoped that sufficient data would be collected during the year to 
Prepare a Yield Table for Cedrus Deodara and with this end in view a hot 
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weather tour in the hill Divisions of the Punjab had been arranged but owing 
to the unsettled condition of the Province this tour had to be abandoned. 
‘The following publications were issued from this Branch during the 
year :— 
(1) Note on the Weights of Seeds by 8. H. Howard, B.A. 
(2) Note on the Rate of Growth of Bengal Sal by 8. H. Howard, B.A. 
(8) Code for the Collection and Compilation of Statistical Data with 
Appendices by 8. H. Howard, B.A. 
(4) Volume and Form Factors by 8. H. Howard, B.A. 


‘The Sal (Shorea Robasta). 

The experiments dealing with the natural reproduction of Sal by the 
Gorakhpur method were continued in Thano Forest (U.P.) where frost 
damage is usually very severe. 

‘It was unfortunate that this comparatively small area opened out in the 
contre of lange forest at once beoame the centre of the attraction to all deer 
and cattle in the neighbourhood and within a very short while every plant 
was nibbled down to 3 ft. or less. ‘The area was fenced immediately and it 
is hoped that some reliable data will be forthcoming. This question of 
grazing would probably not occur on a lexge regeneration area and as grazing 
incidence was not the subject under experiment it was considered that 
fencing was quite legitimate in this case. Any small opening made in a 
dense forest is bound to attract animals from all round. 

The results from the existing Sal Coppice Experiments are now being 
classified and the result will be submitted to the United Provinces Silvicul- 
turist for his opinion and if considered of sufficient interest will be published 
shortly. This question of Sal Coppice has been very thoroughly gone into by 
the United Provinces and it is understood that some reliable information will 
shortly be forthcoming. 

‘The experiments on the storage of Sal seed were carried out on a large 
wale at the Central Institute at Detha Dun and the results will be published 
shortly. A short note on the transplanting of Sal seedlings raised in saw- 
dust already appeared in the Indian Forester and it is hoped that a detail- 
ed account of the above experiment will be published during the coming year. 

Afforestation.—The experiments in the afforestation of grassy blanks 
liable to heavy frost are being continued at Zabarkhet. It is too early yet 
to say whether root and shoot cutting of Sissoo (Dalbergia Sissoo) are pre- 
ferable to line sowings of Chir (Pinus longifolia) or boardcast sowing of 
Sissoo. 

All these methods appeared to be doing well up to date but no conclusions 
can be drawn until another hot weather and rains have passed. It is expected 
that something definite will be published during the coming year. Tt may 
be noted however that owing to the very severe drought in the abnormal hot 
weather of 1921 the root and shoot cuttings suffered a great deal and many 
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plants died off without shooting. Much better results might be expected 
ina normal year. The unweeded line sowings of Chir (Pinus longifolia) are 
‘so far looking extraordinarily healthy but it remains to be seen whether the 
young plants are able to endure the coming hot weather and rise above the 
vigorous growth of rank grass, which covers these areas during the rains. ‘The 
broadcast sowings of Sissoo are most successful up to date and the area is 
covered thickly with young plants. It is now considered however that sowing 
broadcast ie a mistake as no grass cutting can be done once the seedlings are 
established. In line sowings the difficulty is overcome and line sowings of 
Sissoo will be tried next winter, Tt may be mentioned that grass cutting 
pays for itself, the villagers being allowed to cut the grass and remove it for 
their own use. No weeding or irrigation has been done in any of the above 
mentioned experiments. 

Experimental Silviculture.—This work is now done almost entirely 
dy the provinces and it is impossible to detail the vast amount of experi- 
mental silviculture carried out, by the provinces in this report. 

The Central Institute has confined its activities to experiments dealing 
with seeds, germination, sowings and transplantings. A lot of useful infor- 
mation with regard to germination and the early growth of seedlings has been 
collected. Monthly height measurements have been started for the follow- 
ing six species, Shorea robusta, Terminalia tomentosa, Dalbergia sissoo, 
Acacia Catechu, Bombax malabaricum and Cedrela Toona. ‘These will be 
published after one year’s growth and will give an interesting idea as to the 
-exact growing periods of these species. The nursery beds at Kaunli Experi- 
mental Garden are now being made 6’ wide instead of 4’, as heretofore. ‘These 
wider beds are found to be more economical and practical and are the result 
of an interesting discussion which followed the reading of a paper on “The 
importance of Nurseries as an aid to success in the Taungya System” by 
Mr. L. E. 8. Teague at the Silvicultural Conference. The beds are all protee- 
teil from the direct rays of the sun during the hot weather by moveable 
‘sections of grass thatch. These have proved most beneficial to the young 
plants. 

The most, important work now being done at Kounli is the study of 
transplanting, Experiments on a large scale were started during the year 
with various species. Transplanting seedlings entire and with root and 
shoot cut back is being done both at the commencement of the rains and 
during the winter, ‘Thus every species has 4 distinct chances and as 200 
plants are used for each species, some reliable data on this important subjeot 
should be forthcoming at an early date. 

‘The mass of information which has been accumulating in the ledger files 
at the Central Institute during the past few years is now being sorted and 
written up in concise form. It has not yet been decided in what form this 
information will be published. 

‘The Camphor experiments were continued throughout the year and it is 
‘now considered that sufficient data is available to publish the lk, This 
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note has been pepared in conjunction with the Forest Economist and rest 
Chemist and will probably be published during the coming year. % 

Development in Silvicultural Systems.—There is nothing of outstanding 
importance to record under this heading. 

Several new working plans have been brought into force during the year 
most of which introduce or continue one of the many variations of the Uniform 
System. 

‘The United Provinces have maintained the high Standard which was be- 
gun with the creation of the Working Plans Circle and other Provinces are now 

following suit. Burma and Bombay have already inauguated Working Plans 
Circles and Madras, Bengal, the Central Provinces and Bihar and Orissa have 
appointed special officers for Silvicultural Research during the year. 

‘Miscellaneous.—It is satisfactory to note that the importance of Silvi- 
culture in India has at Inst been recognised. Silviculture must form the 
basis of forest management and it must therefore find expression in Working 
Plans, and the creation of new posts for Working Plans Circles and the 
appointment of no less than 5 Provincial Silvioulturists during the year is 
sufficient evidence to show how rapidly Silviculture in India is coming into 
its own, The division of labour between provinces and the Central Institute is 
now more or less clearly defined and with the decentralisation of experi- 
mental silviculture and the centralisation of statistical work the standard 
of efficiency should rise rapidly and the effects of such a policy will undoubt- 
edly be reflected in a corresponding period of prosperity in the history of 
silviculture in India. 

‘A list of publications received during the year is given below and special 
attention is drawn to Professor Troup’s “ Silviculture of Indian Trees.” ‘This 
book marks a very definite and important stage in the history of Indian Sil- 
vieulture. It is the outcome of several years work in silvicultural research 
in tho Forest Research Institute at Dehra Dun and outlying experimental 
stations, combined with observations recorded in many parts of Tudia and 
Burma for a period extending over more than 20 years. The work deals with 
the trees of India mainly from a silvicultural point of view and takes its 
place as one of the most important standard works yet published. ‘The aus 
thor modestly states that it is but an attempt to pave the way for further 
silvicultural research and now that the importance of such research is 
becoming more fully realised in India, it is hoped that this work does really 
indicate the beginning of a rapid advance in the soience of silviculture, 
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FORESTRY 


Part I,—Economie Forest Products 
BY 


W. A. ROBERTSON, LE.S., 
Forest Beowoniat. 


Owing to the new workshops and laboratories for the Economic branch 
‘not having been completed, no large developments of research could be under- 
taken particularly in the Paper Pulp, Seasoning and Minor Forest Products 
sections, 

The balance of the new plant arrived but could not be erected. 

Aconference of Forest Officers specially concemed with Economic Re- 
search was held in January and had a large attendance. A temporary sea- 
soning kiln was erected and various demonstrations were given in tho 
other laboratories, 

‘The Wood Preservation Specialist wasnot appointed during the year bub 
the appointment is believed to be still under consideration, 

Antiseptic Treatment of Timber.—All the experimental sleepers which 
have now been in the line from 8 to 11 years were inspected and the statis- 
tics brought up to date. On August Ist, 1921 Mr, R. S, Pearson, OLE., 
Forest. Economist, read a papor ata meeting of the Chief Engineers of 
Indian Railways in which he explained the objects of these experiments and 
gave the results to date, At the request of the Railway Board this note 
was subsequently amplified and handed over to it to publish as a Technical 
Record for the use of Railway Engineers, A further note on the subject is 
inthe press, It will appear as a Forest Record in continuation of Mr, 
Pearson's Indian Forest Record, Vol. VI, Part IV. The two methods of treat- 
ment which have proved most successful are a mixture of Creosote and 
Earth Oil introduced in fairly large quantities, and the Powellizing Process, 
a patent process employing sugar and arsenic, During the year the 
North-Westem Railway have been treating as many Pino sleepers as possible 
with Creosote in an open tank and have now set up a pressure plant which is 
about to start work. 

Paper Pulp Section—The machinery and plant for the experimental 
pulp and paper factory has now arrived and will shortly be erected. 

Enquiries continue to be received from parties desizous of exploiting the 
Andustry and samples of raw materials forwarded by them and by Forest 
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Officers have been examined and reported on. The laboratory has also been 
engaged on an investigation of Bhabar grass with the object of reducing its: 
leaching cost on the lines which have been successful with bamboo. This 
promises to yield good results and has reached a stage at which operations 
‘can be transferred to the experimental factory as soon as it is erected. 

The bamboo survey of the Angul Division, with which this seotion has 
been assisting, has been completed. 

‘Substantial progress has been made on the commercial side. A new fac- 
tory at Naihati, near Caloutta, is now successfully producing paper from bam- 
boo. Another, proposing to use Savannah grass, is in course of erection in 
Assam. 

Seasoning.—(i) Natural—Final inspections were made by the Officer in 
Charge of Seasoning, of the natural seasoning experiments in Madras and 
Coorg. ‘The complete report on all these natural seasoning experiments is in 
the press. 

(i) Antifoial—A temporary semi-portable kiln was erected in Dehra Dun 
for demonstration purposes. Both hardwoods and softwoods have been 
successfully treated. 

‘The special seasoning requirements of the Gun Carriage Factory at Jub~ 
ulpore are being studied. 

Testing.—About 2,000 routine tests were carried out under Project 1, 
technically known as “Control tests.” For immediate results about 1,000 
«Suitability tests” have been made notably for sleeper woods, sucker rods, 
hammer handles, and wooden plugs for concrete sleepers. . In addition to 
this, tentative grading rules have been drawn up at the request of the Military 
‘Works Department for which purpose additional special tests had to be made. 

Tho activities of this seotion have*been most successful, a large amount of 
information having been made available. 

Wood Technology.—Dr. H. P. Brown of Syracuse University arrived 
to take over charge of the section. A large number of timbers have been 
identified at the request of forest officers, railway companies and the timber 
trade generally. Information has been supplied on the suitability of various 
timbers for special industries. 

‘A start has been made towards preparing general and special keys for 
the identification of Indian timbers. 

Finding of Markets, ete.—As usual a large number of enquiries regard- 
ing timber supplied were dealt with and bulletins on the following timbers 
were issued during the year = 

dina Wodier. } 





Bombax malabaricum. 
Adina cordifolia. 


Gum Resins and Oleoresins and other Minor Produce—Further 
areas suited for the tapping of Boswellia serrata were considered and a trial 
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consignment of raw gum sent to England to determine its market value in 
respect to grade and colour, Further examination of the turpentine is being 
carried out by the Forest Chemist. 

Experiments to improve the yield of the gum of Steroulia urens were 
initiated in several divisions. A large number of enquiries were received 
dealing with drugs, fixed oils and gums, 

Tanstufis.—On retum from leave the Officer in Charge proceeded to 
Mergui to continue the investigation of the mangroves. During the year he 
collected the tanstuffs required for the tannage of tho exhibits for the British 
Empire Exhibition, 

Charcoal Briquettes.—Briquettes prepared from materials supplied 
last year were received from America. ‘Theso together with briquettes made 
locally were subjected to crushing, rolling and burning tests. 

The briquettes were found to be quite well suited to industrial purposes 
but were not quite satisfactory for domestic use, 
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ZOOLOGY 


L—GENERAL ZOOLOGY AND PHYSICAL ANTHROPOLOGY 
BY 


N, ANNANDALE, DSc, F.AS.B., 
Director, Zoological Survey of Ti 





Tours,—The following tours were undertaken by members of the de- 
partment 





Days. 
‘To Simla from 7th May to 22nd May 1921 by Dr. SW. Kemp . «16 
+ Simla from 8th June to 27th Juno 1921 by Mr. $I. Hora. . 20 
” Mashmir from 28rd May to 27th July 1921 by Dr. B, Prashad . 66 
"7 ashmir from 28th May to 22nd July 1921 by Mr. B.N. Chopra. 88 


"Simla from 28rd September to 19th October 1921 by Dr. 8.W. Kemp 27 


¢ Cherepan from 24th Ootober to Sth November 1091 by MS. T 


Dali fom 28h November to th Decener 1051 by Dr. 8. W. Kemp 10 
"Madras from 27th January to Sth Febroary 1922 by Dr. N. Annandale 13 
1) Madras from 25¢h oauaty to Sth February 1092 by Mr Slnivana 





Too 3 6 

Sin Cure, Garo Hil from 22nd Jona to 280d Eoirary 122 wy 
Dz. 8. W. Komp.” 33 

» Sia Care, Caro ils from 22nd Jenaay to fat Fairy 1622 by 
Mz. BN. Chopra. 33 

y» Southern Shon States fom 25th Fein to ao March 1982 oy 
Dr N. Annandale. a 

sy Southern Shan States from 28th Febronsy to-30th Afarch aaa by a, 
Srinivasa Rao. 31 

1» Southorn Shin States from asi Fairey to Bist March eee wy Mn 
Silom. . nee 
“398 


‘The most important’ of these tours were those to the Siju Cave, to 
Kashmir and to the Southem Shan States. From the first of these in 
articular interesting results are expected. The other two tours were 
undertaken primarily in connection with the survey of the freshwater 
molluscs of India and both were successful in attaining the objects for which 
they were undertaken. 

Publications.—The following publications have been issued during the 
year — : 

“Records of the Indian Museum” vol. XXI., part I. 
“Records of the Indian Museum ” vol. XXIL., parts IV. 
“Memoirs of the Indian Museum” vol. V., Nos. 8 and 9. 
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Library.—Progress has been made in the library, but we have been much 
handicapped by lack of staff. , 

‘The total additions are 2,058 in number, Of these, 728 books and parts of 
periodicals were purchased and the remainder received in exchange and by 
presentation, 

‘The following important additions may be specially mentioned — 

(1) Expadition Anterctique Frangaise 1908-5, A complete set. 
(2) Deuxidme Expadition Antarctique Frangaise 1908-10. 
A completo set. 
(3) The Norwegian North Polar Expedition 1898-96 vols. I-VI. A 
‘complete set. 
(4) Natura, vols, I-XI: Milan (1911-21). 
(6) Feuille de Jeunes Naturalistes. 1872-1913. 

All of these except the last were obtained by presentation or exchange. 

Collections.—The collections have for the most part remained in good 
condition but have suffered severely from lack of supervision, due to a nu- 
merically inadequate staff both technical and scientific. It has been found 
impossible to prevent petty thefts of spirit and bottles, which often involved 
‘he loss of valuable specimens including a number of * types.” 

‘The most important additions to the collections were those made by the 
members of the department while on tour. ‘The most important received 
from those not connected with the Museum were a large set of insects, 
reptiles, ete., collected by Mr. R. P. Mullins in the Chittagong Hill Tracts 
and presented by him. 

Galleries. —The lack of staff and funds have stood in the way of any 
progress in the public galleries of the Museum. The hope expressed by Dz. 
Kemp in the last report that a part of the invertebrate gallery would be re- 
fitted and opened to the public has not been fulfilled. 

In the Ethnological Gallery the additions to the collections were mostly 
nade by the officers of the department and were collected in various parts of 
Tndia and Burma, A small number were also acquired by purchase, includ 
ing set of musical instruments from Baluchistan, 
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ZOOLOGY 


IL.—ECONOMIC ZOOLOGY 


Part I.—Agricultural Entomology 
By 


T. BAINBRIGGE FLETCHER, RN., F.LS, F-ES., F.28., 
Imperial Entomologist. 


L—Work at Pusa. 

‘This has followed on the lines of previous years and a more complete account 
is given in the Annual Report of the Imperial Entomologist. 

‘Work on Borers in sugarcane and other gramineous plants has been con- 
tinued. Insect Pests have been dealt with as occasion arose. Investigation 
of life-histories of Indian insects has been continued, their early stages des- 
cribed and figured, the insects reared out including many new to science. 
‘A. good deal of attention has been paid to an endeavour to ascertain the life- 
history of Ochromyia, but hitherto without success, although it is suspected 
that the larva lives in the soil and is predaceous, possibly on earth-worms. 
Further work has been done on the role of blood in ovulation in Culicids but 
no definite results can yet be chronicled. Several cases of human myiasis, 
due to Chrysomyia bezziana, came under notice during the year. 

Work with Bees and Lac has been continued and the sericultural experi- 
ments were continued until 31st March 1922, when the silk section was trans- 
ferred to the Department of Industries under the Bihar and Orissa Govern- 
ment. 

‘The usual steady progress has been made, as regards the Insect Survey, 
with the increase, arrangement and identification of the Pusa collection of 
insects, which is now a large and important one, and is increasingly taken 
advantage of by the Provincial Stafis and other workers on Indian Entomo- 
logy for the identification of ther mater 

‘The first part (Actydidm) of the Catalogue of Indian’ Insects was issued 
during the year and the second and third parts, on Culicids and Bombylidee 
respectively, were in the press at the close of the year. Active preparation 
of other paris has been in progress, 
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Five parts of Entomological Memoirs and the Report of the Fourth 
Entomological Meeting, containing fifty papers on Indian Entomology, have 
been issued during the year, 


11.—Work in the Provinces. 

Madras,—The main lines of research work during the year consisted of :-— 

(1) Continuation of study of strains of cotton resistant to Pempheres 
afinis. 

(2) Platyedra gossypiella, Confirmation of last year’s results, Effect 
of application of the Pest Act, ete. 

(8) Bionomics of Siga incertellus and other borers in paddy in the Goda~ 
vari Delta. 

(4) Hispa control campaign in South Kanara, A sub-station is now 
being opened at Kasaragode for the study of this pest, 

(6) Study of bacterial infection of cotton bolls and the causes of bud and 
boll fall. ‘The former with the Government Agricultural Bac 
teriologist and the latter with the Cotton Specialist. 

(6) Preliminary investigation into Helopeltis theivora. 

Central Provinces.—Observations on the emergence of the ber fly 
(Carpomyia vesuviana) were continued last year and the results were written 
up. In that paper an attempt has been made to correlate the attack of the 
fruit fly with sweetness of the fruits by quoting results of chemical analysis 
of the fruits. ‘The Nagpur variety of ber, being much sweeter, is attacked 
more than other wild varieties, ‘The emergence of the fly is shown to have 
some relation with humidity and temperature. Of the two Braconid. para~ 
sites of the fly, Biosteres carpomyice has also a definite wstivation period like 
that of its host; while Biacon flecheri does not seem to oceur when the 
fruiting season is well advanced, As regards control measures the power of 
the penetration of the maggots into the soil for pupation, the nature of the 
soil and wstivation period suggest that the soil underneath the ber trees should 
be disturbed and but during the hot weather in order to kill the pups. 

Bengal.—The following were the chief insect pests under observation 
during the year: (1) Riynchocoris hwneralis, (2) Cappaa taprobancnsis, 
(8) Monohammus versteegi, (4) Indarbela tetraonis, (5) Rhytidodera simvlan 
the life-histories of these pests were worked out and a note was published 
and distributed amongst the orange growers. 

‘With regard to the Mango Weevil (Cryptorrhynehus gravis), the bagging 
of fruits was continued with success. It has also been found that general 
failure of a year’s crop after the last cyclone of 1919, which meant starving 
out the weevils, has done a good deal in checking the pest, and so fruits of 
even the worst-aflected trees were almost free from the pest in 1921, 

‘Assam.—Very serious damages were caused by Rice grasshoppers over 
an extensive area near Hajo in Kamrup where a demonstration in control 
measures by bagging was conducted. 
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Cutworms (Agrotis ypsilon), which are a regular pest of cold weather crops, 
-eause seriously extensive damage only in cases of commercial growers of 
‘onion and potatoes such as those in the South of Habiganj. Two Andres 
Maire traps were set up near the villages of Khorki and Katora in Bejura 
Pargana, where about 100 acres of concentrated onion ficlds were kept under 
observation from the middle of December to the middle of March last. ‘The 
idea was to attract the parent moths with molasses, etc., and to trap them 
‘before they laid eggs in the fields and so avoid an outbreak of the pests. A 
Jarge number of moths was captured and the crop sufiered no appreciable 
damage. 

Regular classes of Agricultural Inspectors were held and instructions were 
given to enable those officers to recognize common pests, know their life-history 
and contzol measures, to report intelligently on outbreaks and to collect and 
despatch specimens for identification. Considerable progress has been made 
with systematic work in this line, 


Burma,—Paddy—Investigation of the pests of this crop was carried out 
ab various places. A Conference was held at Sagu (Minbu District) in March 
‘with the cultivators in order to inaugurate concerted measures against insect 
and rat pests in the Mon Canals area, 


Seedlings, damaged by Nymphula depunctalis, planted separately without 
any treatment at Hmawbi, were observed to recover and yielded a fair 
crop. 

‘The damage caused by borer pests, as far as could be observed at different 
places, was not more than about one per cent. - Chilo siiupler was not met 
with anywhere. Siga incertellus (Schoenobius bipunetifer) was, however, 
observed to injure seriously Mayin paddy at Paunglin in the Minbu district. 
‘Means of preventing this damage were demonstrated. 


Rats were investigated in Leiktho Hills and in the Mon Canals area and 
‘a campaign started in the former area with the help of the Deputy Commis- 
sioner, Toungoo. 

Sugareane.—Observations were made on the pests. Holotrichia grubs 
were reported as very injurious at Singaing. The life-history of this beetle 
vas traced in the laboratory. 

Cotton.—Observations on the bollworm pests were made in the laboratory 
and in fields, 

Chinboung (Hibiscus cannabinus) was damaged by Anomala antiqua 
beetles in July and August at Mandalay. Experiments in checking the 
damage were successful with Kerosine emulsion spray and shaking the plants 
with a rope in the evening. The life-history of this beetle was traced fully 
in the laboratory as well as in the fields. 

‘An attack of Aphids on Pe-Byu-gule at Mandalay and Tatkon was success 
fully checked with simple soap solution, 


Brachytrypes portentosus (Payit) was investigated at Madaya. 
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Palms.—Oryetes rhinoceros was fully studied both in different districts 
and in the laboratory throughout the year. A poster was prepared and will 
be printed and distributed soon. 


The red weevil (Rhynchophorus ferrugineus) also was under observation. 
An attack on coconut by Nephantis serinopa at Mandalay was checked by 
cutting off and buming the affected lower leaves. 

Tea—Zeuzerid and Arbelid pests were reported from Thandaung and pro- 
per remedies were suggested. 

Sill. —Work in the Maymyo nursery was started in October and micros- 
copically-examined eggs have since been regularly supplied to the rearers in 
Prome. A full demonstration of rearing, reeling, ete., was given in the ex- 
hibition held in connection with the Biennial Co-operative and Agricultural 
Conference held in August 1921 at Mandalay, 

Lac—Arrangements were made for growing the proper variety of Cajanus 
indious (pe-sinn-gon) at Maymyo, Mandalay, Padu, Tatkon, Hmawbi, 
Allanmyo and Pwinbyu for trying lac. 

Bees.—A start was made with four colonies of Apis indica at Maymyo. 

Bihar and Orissa.—The work on the parasite of Agrotis ypsilon was con- 
tinued. It has been seen as in the previous year that for a successful rearing 
of the host a cooler temperature than that prevailing in the Plains in August 
and September is necessary. 

Observations were made on the life-histories of a lange number of major 
and minor pests and the life-histories of some pests have been and are being 
worked out in the Insectary. 

Eggs of Eri silkworms were supplied to the Department of Agriculture, 
U.S.A, at the request of their Agricultural Explorer. 

United Provinces.—Research work in the United Provinces was almost 
entirely confined to pests of cotton, and centred largely upon the pink boll- 
worm, P, gossypiella, Saund. and the spotted bollworms, B.fabia, Stoll., E. 
insulana, Boisd., and B.cupreoviridis, Wlk., as being the most important eco- 
nomically, An extensive invest of these insects was carried on through- 
out the whole year both in the field and laboratory, from biological and statis- 
tical standpoints, Particular attention was given to the variation in length 
of life-cycle, and rate of increase, and to hibernation ; and, in the case of P. 
gossypiella, to the assumption of the “ long eyele” habit, ond datos of subse- 
quent emergence of moths. Considerable daia were collected upon the percen- 
tage of infection and consequent loss of crop. ‘The work must be regarded as 
preliminary only to @ fuller investigation, and its main object was to indicate 
the lines of future research, Experimental sowings of heat-treated seed were 
made for the ensuing season. Investigations were also conducted on the moth- 
borers of juar, Idiocerus spp., and Monophlebus sp., on mango, and Gale- 
rucella singhara, Lef., on water-nut (Lrapa bispinosa). 

Punjab.—Cotton Bollworm was not a serious pest in this Province last 
year. ‘The percentage of attack was about five to seven per cent. 
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Figures of the percentage of parasitization of the bollworms have been col- 
ected from the different parts of the Punjab. At Hissar as many as fifty per 
cent, of the bollworms were found parasitized by Microbracon lefroyi and 
Rhogas testaceus. 

Experiments were started on various lines to control the stem-borers of 
maize and sugarcane. Light traps (50 candle power) were set up to attract 
the moths. This was done for a fortnight, two hours every day. In all 499 
Ghilo sp. (61 males and 448 females), 84 Scirpophaga (17 males and 38 
females), 62 Polyocka (17 males and 35 females), were trapped. 

Buphalerus citri, a Psyllid pest of Citrus trees, was successfully con- 
trolled by means of spraying at several places. The attack of Dialeurodes citri 
(Citrus Aleyrodid) was noticed for the first time last year. Sprayings were 
tried against this pest also, but the percentage of mortdlity was not so high 
as in the case of the Payllid. 

Winter sprayings against the mango hoppers (Idiocerus alhinsoni and 
I. elypealis) were again done during the last year. ‘The hoppers were consi- 
derably reduced in numbers in the treated gardens. 

‘With regard to pests of stored grains, confirmation has been obtained of 
Prof. Dendy’s results on air-tight storage ; about sixty experiments were 
performed and in all the completely air-tight vessels the larve of the Khapra 
beetle died within a few days, Even very badly infested wheat, when kept 
underair-tight conditions, improved in so far that all the stages of insects 
attacking it, wore killed. 

‘A long series of experiments on supetheating of the infested grain was 
also performed and superheating was successfully employed in killing the larvae 
in several seed godowns. When treating godowns empty of grain, but in- 
fested with the pest, desiccation is cheaper and is as successful as fumigation 
with carbon bisulphide or hydrocyanic acid gas. 

Laying of the poisoned baits (Strychnine and arsenious acid) and fumi- 
gation with caxbon bisulphide by means of the Suddeath Rabbit Extermina- 
tor have proved very useful in killing rats. 





HII—Native States. 


Mysore.—The most important result obtained during the year is the dis- 
covery of a very simple method of controlling sugarcane borer (Diatrea sp.). 
‘The method consists in trapping the moths in small trash heaps appro- 
priately placed in the cane field, Trials have shown that damage can be 
reduced from forty to two per cent. 

‘The usual campaign against the Kamblikulla pest (Amsacta albistriga), 
conducted in 23 villages, resulted! in the capture and destruction of 120,000 
moths representing six million caterpillars. ‘The control of the Castor Semi« 
looper pest (Achea janata) was successfully carried out in six villages and de 
monstrated in twenty others, 
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From results obtained with Brunclineum as a wash against Xylotrechus 
quadripes it appears that chemicals going by that name are not all identical 
‘in composition. 

Other investigations related to the Rhinoceros beetle, mango hoppers, 
Lime tree borer, Paddy stem borer, a new beetle pest of cane, Zpilachna on 
potato, Bruchids, and Tobacco Aphid, 

Travancore.—The swarming caterpillar (Spodoptera mauritia) caussd 
considerable damage to the punja rice crop in Kuttanad, The attack of rice 
stem borer (Siga incertellus) was very severe on the rice crop in South ‘Travan- 
core ; observations were made under field conditions of the habits and life- 
history of the pest. ‘The rice leaf roller (Cnaphaloorocis medinalie) is another 
serious pest which appeared in several places during the year; beating the 
crop with stout cane held in a horizontal position and sprinkling a mixture 
of wood ashes and Jime in the proportion of 4: 1 was tried with great success, 
‘An attempt was made to study the life of the rice bug (Leptocorisa waricornis) 
after the harvest of the rice crop ; the remedy suggested in “The short notes 
on insect pests of crops in Travancore ” was found more effective than any 
other. Other minor pests of rice dealt with during the year were the 
rice Hispa, rice case-worm and rice skipper. 

Of the pests of the coconut palm, Nephantis serinopa, owing to its expan- 
sion throughout the sea-board talugs and the highly destructive nature of its 
attack, was by far the most important pest that engaged the attention of the 
Department during the year. Rules have been framed under the Plant Pest 
Regulation to enable the officers of the Department to adopt prompt measures 
to eradicate this pest. ‘Temporary ficldmen were engaged in several places 
to bring the pest under control. Despite all these efforts the attack of the 
pest: still continues. 

Baroda.—The main work done during the year was demonstration of 
control measures against grasshoppers. 
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ZOOLOGY 


IL—ECONOMIC ZOOLOGY 


Part I1.—Forest Entomology 
BY 


N.C. CHATTERJEE, B.Sc., F.ES., 
Assistant fo Forest Entomologist 


‘The office of the Forest Zoologist (Entomologist) was held by Mr. ©. F. O. 
Beeson, MLA., LFS., F.ES., up to the 15th May 1922, From the 16th May 
to present dato Mz, W. B. Perree, C-LE., President, Forest Research Institute 
and College, held charge of the offic. 

Insects of Sal.—Borers (a) Field Work—In Thano Forests, Dehra Dun, 
an area of epidemic occurrence of Hoplocerambyz: spinicornis, enumerations 
rere made to obtain comparison of the annual attack as affected by climatic 
Conditions and control measures. During the season 1921, the number of 
frees attacked was estimated at 6,000 which was 24% of the attack in the 
heaviest year when the rainfall was 117 inches being 34 inches above normal. 
The rise in the total annual rainfall has resulted in an increased mortality of 
he attacked trees as was expected ; but the actual number of deaths in 1921 
in the soven compartments used as sample plots was 30% of the number in 
1o17, a year with approximately the same rainfall. This reduction is consi- 
dered to be due to the control measures formulated in 1920. Under all condi- 
tions of rainfall, the distribution of attack was found to be uniform throughout 
the girth classes. 

(@) Experiments on the correlation of rainfall and periodio emergence 
of Hoplocerambyx spinicornis wore repeated in the Tnsectary and previous 
cesults were confirmed, ‘The survival and successful emergence of the borer 
in sleepers, beams, rafters, slabs, ete., was demonstrated, 

(c) Thelength of life, fecundity, oviposition, incubation of beetles and 
early development of thelarve were studied under variable conditions of 
humidity in the laboratory. Dry conditions were found to be unfavourable 
tn all cases and fatal below 60% relative humidity, Extreme wet conditions 
were found toe less favourable. The limits of the optimum conditions have 
not yet been determined. 

(@ Further informations have been collected on the life-histories of other 
porers in porticular of Xylotrechus smei and Sphorotrypes sivalikensis. ‘The 
genus Spharotrypes is being revised in connection with the biology of Sphiarro- 
irypes sicalikensis and preliminary conclasions have been published by Mr. 
Beeson in the Indian Forester. 
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insects of Teak.—(a) Beehole borer.—A preliminary note on the ecology 
and economic status of the bechole horer, Duomitus ceramicus, by Mx. Beeson 
was published during the year. 

() Other pests.—A compilation of the available information on teak 
pests has been started, but completion of the work is postponed until 
Divisional Forest Entomologists are available for further resoaxch, 

(©) Examinations of the possible host trees of a sister-species of the 
bechole borer Ducmitus leuoonotus, are being carried out in the Dehra Dun 
forests with a view tostudy the biology and life-history of the genus 
Duomitus. 

Miscellaneous Pests.—The shothole borers of the evergreen forests, 

A tour in May and June 1921, in Sibsagar and Lakhimpur Divisions, Assam, 
indicated that the dominant feature of the borer fauna of felled timber, is 
the numerical superiority of the shothole boters Platypodide and Xyleborina 
which are rich in species of Malayan forms new to India, In the evergreen 
forests trees Vatica lancewfolia, and Dipteroarpus pilosus are 
attacked in addition to the local series by almost all the shothole borers 
occurring in Shorea robusta in Bengal and North Wost Assam. Passing into 
the drier Dipterocarp forests with fewer tree species in admixture, the shot- 
hole borer fauna grows sparse and species like Diapus furtivus and Platypus 
solidus, which in the moist evergreens are less abundant, become the 
dominant members of the association. 

THE BORERS OF TIMBER UNDER SEASONING.— 

Work was continued on the liability to attack, by borers, of timber under 
different methods of seasoning, and on the species of inseots responsible for 
the various forms of damage. A summary of the results has been prepared 
for the press in collaboration with the Timber Seasoning Oflicer. 

‘A general survey made of doad trees, on the varioty and extent of borer 
injury, yielded the unexpected information thut the living troe is commonly 
subject to attack by inscots of the beeholo borer type, which damage the tim- 
ber without seriously affecting the vitality of the tree, Recognition of this 
type of damage permits a correct appreciation of valuo of empirical methods 
of seasoning. 

Insect pests of Afforestation.—Ficld work in September 1921, in Affores- 
tation Division, U.P., indicated that plantations of Acacia arabica, Dalbergia 
‘Sissoo, ete., are not subjeot to serious damage by insosts, except under epidemic 
conditions. 

Borer of Museum exhibits.—Tho biology and life-history of a poly- 
phagous species, Stromatium barbuum, Fabr., a serious pest of stored 
timber polished and unpolished museum wood specimens, ote., is under 
study. 

Parasites of Scale-insects and wood horers.—Dr. Waterston’s paper 
describing new species of Chalcidoidea parasites on pests of Chir, Sal, Toon, 
Sundri, ete, is in the press as a Forest Record. 
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Miscellaneous pests.—A total of 131 consignments including $11 wood 
specimens, and many shoots and cones, ete., were received for investigation 
during the year under report. From these some 11,000 insect specimens be- 
longing to various orders have been bred out, which have added considerably 
to our knowledge of host plants and distribution of forest pests. 
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SYSTEMATIC ENTOMOLOGY 
BY 


Dr. M. CAMERON, M.B., M.R.OS., LR.OP., RN, 
Systematic Entomologist, 


Work in this section has been continued on the identification of 
material in the Institute and its incorporation in the collections as under :-- 





Specimens, 
Lepidoptera 1,040 
Rhynchota 1,508 
Coleoptera: 856 
Hymenoptera 09 
Nouroptora 
Odonata no 
Orthoptora M6 
Diptora ge bigs ae eng WORE 
Other ordre each ba tele 60 
Tor. Fatt 


‘The number of species added is 636 of which 80 are either types or co= 
types. 

Numerous parcels of inseots received from Forest Officers have beon deter- 
mined and their habits noted, 


‘The number of inseots sot during the year under consideration is 16,800, 
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VETERINARY SCIENCE 
By 


J. T. EDWARDS, 
Director, Imperial Bacteriological (Veterinary) Laboratory, Multesar. 


For the greater part of the year the higher technical staif was limited to 
the officiating director, third bacteriologist, veterinary officer, and hence the 
researches of the laboratory were restricted in view of the contingent demands 
‘of routine serum manufacture and administration, 

Rinderpest.—The investigations foreshadowed in last year’s report were 
carried out. Experiments showed that it is possible to utilise animals of 
moderate susceptibility to rinderpest, namely, buffaloes, as virus producers 
in the process of hyper-immunising animals for routine serum preparation. 
Carefully controlled tests indicated that inoculation with a single protective 
dose of anti-rinderpest can be depended upon to confer a passive immunity 
upon susceptible animals for nine days, after which interval the protection 
needs to be repeated in the scene of persisting massive infection. Increased. 
doses of serum confer an immunity of perceptibly longer duration, which 
however, appears to be far short of being in direct proportion to the increase 
in dosage. 

‘The immediate and lasting benefits that would accrue from widespread 
active immunisation, by the simultaneous or serum-virus method, are demon- 
strated in the laboratory publications ; the administration of a large protective 
dose of serum in this method with the object of diminishing the severity of the 
reaction due to the virus-injection did not seom to inhibit the production of the 
desired degree of active immunity. A type of apparatus was devised which 
had for its object the easy and ellicacious hyper-immunisation of animals on 
a lange scale with virulent blood, 

Contagious Abortion in Equines.—lxperiments were carried out in 
order to determine the infectivity of strains of Bacillus abortivo-epuinus, 
fsolated from the outbreaks on the Hissar Cattle Farm, upon pregnant 
pony and donkey mares, Attempts were commenced to control this disease 
by the systematic application of serological tests. 

Heemorthagic Septicsemia.—Methods of estimating the efficacy of the 
serum issued for the protection of cattle against this disease were tested. 

Mange.—Some preliminary work in laboratory methods of testing the 
commonly used acaricides of the country was undertaken, 

Black quarter.—Material is being collected with a view to making a 
systematic study of the strains of micro-organisms responsible for this con- 
‘dition in India, 
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II—Camel Specialist, Soharea, Punjab, 

The work carried out by this officer is covered in the following summary :— 

(a) A simple, inexpensive and practical method of treating surra in 
camels (viz., by tartar emetic) has been found, Camels treated 
here have been inspected by officers of the Royal Army Veteri- 
nary Corps before they have been returned to military duty. 

(®) Sura. transmission experiments, 

‘Transmission experiments were carried out during the year with : 

1. Labanus nemocaltosus. 

2. A now species of Omithodorus, 

A. From these experiments it would appear that the spread of suxra by 
Tubanidw is by direct transmission and that there is no cycle of the 
trypanosome in the fly, whereas by the new species of tick, transmission is 
not direct, but there is probably a cycle of the trypanosome within the tick, 

‘The transmission of surra by Tabanidee would appear to depend upon :— 

(a) The number of trypanosomes per field in the blood of the surra ine 
fected animal at the time the flies are feeding, 

(2) The interval of time between the interrupted surra feed and the feed 
on the healthy animal. 

(c) The number of flies that are interrupted in their foed on the surra 
infected animal and proceed to finish their feed on a healthy 
animal. 

B, The new species of Ornithodorus was found capable of transmitting 
suira to healthy rabbits 67, 83 and 101 days after feeding on a surra infected 
animal, but was not infective after intervals of 1 minute to 46 days, 

8. The course that camel surra runs in other animals, Further experi- 
ments were carried out; from these experiments it was ascertained that the 
blood of buffaloes, sheep and goats remains infective for many months, though 
these animals may appear in perfect health and no trypanosomes can be found 
in the blood, 

4, Collections of flies, eto., have been made in many areas, 

‘The following species were found :— 

(1) Hypoderma of goats. 

Major Patton examined this fly and has named it Hypoderma 
crossii, 4 

(2). Species of Omithodorus. 

Specimens of this tick were sent to Professor Brumpt of the 
Paris University, who states it is a new species and proposes to 
name it Ornithodorus crossii. 

(8) Tabanus suftis (Jaenwke). 

Major Patton identified this fly ; he stated that as far as he was 
aware this species has not been reported before from India, 
of 
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(A) Lipoptina. caprina (Austen). 
This hippoboseid was identified by Major Austen of the British 
‘Museum ; he stated that up till then the hippoboscid had only 
been found in Palestine. 

(6) Bot fies. 
Bot flies and their larve, of camel, sheep, goat, horse and oorial 
have been collected. 


III.—Superintendent, Government Cattle Farm, Féssar, Punjab. 
‘The following subjects were treated during the year under report :— 

(a) Feeding experiments at the Government Cattle Farm, Hissar, by 
‘Mr. R. Branford and Captain E, Sewell 

() Contagious orchitis in donkey colts, by Mr. R. Branford and Captain 
E. Sewell. 

(c) An experiment in breeding varieties of oats along Mendelian lines, 
by Mr. R. Branford and Captain E. Sewell. 

(@ Experiments in Bir cultivation, by Mx. R. Branford. 

(¢) Anthrax at Hissar, by Mr. R. Branford. 

{f) Cattle stock and Fodder Famine, by Mx. R. Branford. 

() The importouce of the genus Habronema as an economic factor 
‘amongst the equide of Punjab and North-West Frontier Province, 
by Captain B. Sewell. 

(%) Contagious abortion in pony and donkey mares (still in progress), 
by Mz. R. Branford and 'T. M. Doyle. 


IV.—Mairas Presidency. 

Contributions of local professional interest were made by members of the 
Provincial Veterinary Service in the “The Madras Veterinary Journal,” 
now the only veterinary periodical in India, ‘Five numbers appeared during 
the year. Of special interest are short articles on (1) Infective nasal 
granuloma or “snoring disease ” of cattle, (2) the treatment of ankylosto- 
rmiasis in dogs, and (8) epizootic ulcerative keratitis of cattle. 
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MEDICAL RESEARCH 
BY 


‘The How’pre Masor-Guneras Six WILLIAM RICE EDWARDS, K.O.LE., 
CB, OMG, MD. PROSE, KP, LMS, 


Director-General, Indian Mellical Service 


The following is an extract from the Annual Report of the Scientific 
Advisory Board of the Indian Research Fund Association for the year 
1921-23 :— 

Relapsing fever.—Major Cragg submitted a final report on the results 
‘of his inquiry, ‘This has been published in the Indian Journal of Medical 
Research, Vol. X, No. 1, July 1922 (Relapsing Fever in the United Provinces 
of Agra and Oudh). ‘The paper is a long and valuable one, 

Plague and Rat-fleas,—Along with his inquiry on the Relapsing Fever, 
‘Major Cragg mado investigations on the Indian rat-fleas and the results were 
published in the Indian Journal of Medical Research, Vol. IX, No. 2, October 
1921 (The geographical distribution of Indian rat-fleas as a factor in the epide- 
miology of plague). Major Cragg examined 17,399 rat-fleas from the Panjab, 
Bombay, Central India, Madras and Burma, 

Leprosy.—(1) Dr. Muir continued to study the effects of the derivatives 
of the chaulmoogra oil in the treatment of leprosy on modern lines. Ho has 
carried out serological studies in connection with leprosy, and, in collabora- 
tion with Major R. B, Lloyd, LMLS,, is studying the Wassermann re-aotion 
in cases, Ho is carrying out histological examination of loprous nodules 
and skin at different stages. 

(2) Dr. Sudhamoy Ghosh continued his researches on leprosy under the 
supervision of Lieutenant-Colonel J. W. D. Megaw, LM.S., up to 15th 
December 1921. On the 1st March 1922 Mr. Nishi Kanta De was appointed in 
his place, He is investigating the bactericidal properties of various oils and 
fatty acids in the destruction of acid-fast bacilli. 

(8) Grant to the Rev. Frank Oldrieve. In October 1918 # sum of Rs, 
21,650 was allotted for the medical treatment of lepers and training of Sub- 
assistant Surgeons. In this inquiry trial treatment on modern lines have been 
carried out at various Leper Asylums. Dr. Muir, who is supervising the work 
during the absence of Mr. Oldrieve in England, writes, “ that the death rate at 
Purulia Leper Asylum has been reduced by almost 25 per cent. since special 
‘treatment and hookworm treatment began.” 

(4) Inquiry on Nim or Margosa oil andiits derivatives. Dr. K. K. Chatterjeo 
continued his experiments with the products of nim oil in the treatment of 
amalignant disease during the year under report. 
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Influenza.—(1) A selected Sub-assistant Surgeon was employed on 
the termination of Major King’s inquiry to collect statistics regarding the 
efficiency of the new influenza vaccine, Statistical figures from different 
parts of India have been received. On return ftom leave, Major King may 
take up this question. 

@) Captain R. H. Malone eqneluded his bacteriological inquiry on 4th 
December 1920. The following articles by him were published in the Indian 
Tournal of Medical Research -— 


(a) The production of B influenza vaccine on a large scale. Vol. IX, 
No. 1, July 1921. 

(8) A bacteriological investigation of influenza carried out under the 
Indian Research Fund Association, Part II. Influenza in Bombay, 
July 1919 to June 1920. bid. 


Pneumonia Inquiry.—Captain R. H. Malone conducted this inquiry 
throughout the whole year under review. “A note on the large scale produe- 
tion of Pneumococous Vaccine ” by him was published in the Indian Journal 
of Medical Research, Vol. IX, No. 1, July 1921. Captain Melone during 
‘the year carried out trials with an anti-pneumocoecie vaccine in the Waziristan 
Force. 

Deficiency Diseases Inquiry.—Lieutenant-Colonel R. McCarrison was 
deputed by the Indian Research Fund Association to work at Oxford from the 
29th January 1921. He worked there under Professor Sherrington, P.R.S, 
He delivered a course of lectures on deficiency diseases in America. Duxing 
1021 he published a book entitled Studies in deficiency diseases.” A paper 
‘on “ Pathogenesis of deficiency disease, Part XI,” has been received and is 
in course of publication in the Indian Journal of Medical Research. 


Indian Mosquitoes Inquiry.—Coptain P. J. Barraud is conducting this 
inquiry which will terminate on the 26th February 1924. An important 
paper by Mr. F. W. Edwards, the British Musoum, entitled “ A synopsis of 
adult oriental culicine (including megathinine and Sabetbine) mosquitoes” 
vas published in the Indian Journal of Medical Research, Vol. X, No. 1, July 
1922, This paper will form an introduction to the articles which Captain 
Barraud will publish on his researches in India, 


Kala-azar Inquiry.—(1) Mrs. Adie resigned on account of ill-health 
on the Srd January 1922. Lieutenant-Colonel Mackie proceeded on leave to 
England on the 31st January 1922 and Major Shortt took over the work from 
him. Mr, Awati was transferred to the Education Department as Professor 
of Zoology in the Institute of Science, Bombay, on Ist June 1922. The follow- 
ing papers dealing with this inquiry have been published in the Indian Journal 
of Medical Research : 

(2) A preliminary note on the development of Leishman-Donovan Parasite 
in spleen juice and in the Alimentary tract of cimex Lectulazius, 
by Mrs. Adie, Vol. IX, No. 2, October 1921. 
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(®) A note on bodies observed in Cimex Rotundatus Linne collected in 
a kala-azar infected area in Assam, by Mrs. Adio, Vol. X, No. 1, 
1922. 

(c) Some notes on Conorhinus Rubrofasciatus (de Geer), by Mr. Awati, 
Vol. IX, No. 2, October 1921. 

(@) Survey of biting insects in Assam with reference to kala-azar for the 
‘whole year from November 1921 to October 1922, by Mr. Awati, 
Vol. X, No. 2, 1922. 

(2) Dr. U.N. Brahmachari’s inquiry is associated with the investigations 
on kala-azar. Ho has been engaged during the year in carrying out researches 
on organic preparations of antimony at Caloutta for the treatment of kala~ 
azar. His results to date were published in the Indian Jounal of Medical 
Research. ‘Chemotherapy of Antimonial compounds in kala-azar infection, 
Part I,” Vol. X, No, 2, October 1922, 

‘Ankylostomiasis Inguiry.—Dr. Mhaskar in co-operation with Dr. 
Kendrick of the Rockefeller Foundation carried out, under the auspices of 
‘the Indian Research Fund Association, an anti-hookworm campaign in the 
‘Tea Estates of Mudis, Coimbatore District, and (2) Kalianapandal, 
campaign was followed by a marked improvement in the health of the cool! 
working on the estates, ‘The results of Dr. Mhaskar's and Father 
inquiries have been published in the Indian Journal of Medical Researe! 

‘Vol. VIIT, No. 1, 1920, 
Vol. VII, No. 2, 1920. 
Vol. IX, No. 1, 1921. 
Vol. IX, No. 2, 1921. 
Vol. IX, No. 4, 1922, 
Vol. X, No. 2, 1922. 

Immunology with special reference to Antivenin.—This inquiry was 
commenced in June 1921 by Father Caius. ‘The main object of his investiga- 
tions on the Antivenin is to concentrate the serum now prepared at Kasauli, 
the idea being to obtain greater potency for loss bulk, thus enabling larger 
Aoses to be more easily given and also obviating to some extent the possibi- 
lity of serum sickness, Heis attacking this problem both by physical and 
chemical methods. Some of the physical methods depend on evaporation, 
others on dialysis and others on electrolysis. 

Analysis of quinine and cinchona Derivatives.—Father Caius is also 
conducting an inquiry ori this subject. He is co-operating with Major Sinton 
and is conducting the chemical analysis of quinine, etc., for him. He visited 
the Government quinine factories in Madras and Bengal. 

Anthelmintic Properties of Drugs.—Father Cains continues to carry 
out researches on Anthelmintic Properties of Drugs. 

Quinine and Malaria.—Major Sinton, V.C., 0.B.B., LM.S., conducted 
this inquiry throughout the whole yeat. He has elaborated and simplified 
‘amethod for the cultivation of the malarial parasite, His at present engaged 
in elaborating and testing a method of treatment of malaria in which alaklies 
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are combined with quinine. The following papers have been published in 
the Indian Journal of Medical, Research in connection with this inquiry = 
(a) A simplified method for the cultivation of Plasmodium Faleiparum 
in vitro, Vol. X, No. 1, 1922. 
(8) Further remarks on a clinical method for the cultivation of sub-tertian 
parasite in vitro, Ibid. 
(©) Accase of malaria due to Plasmodium tenue (Stephens), Vol. X, No. 2, 
‘July 1922. 
(@ A possible fallacy in the ‘thick film’ method of examination for 
malarial parasites, Vol. X, No. 2, October 1922. 
Research on Cinchona Alkaloids.—This research was commenced at 
the Calcutta School of Tropical Medicine and Hygiene by Major H. W. Acton 
Son the 4th January 1922. A paper dealing with this research has been published 
in the Indian Joumal of Medical Research entitled “on the Behaviour of 
Paramecium Caudatum towards the Cinchona Alkaloids,” Vol. IX, No. 2, 
October 1921. Other papers on quinine prophylaxis and treatment of 
malaria have been published by Major Aoton and his colleagues in the Journal. 

Composition of River Waters.—This research on the seasonal varia- 
tions in the composition of the river waters in Bengal and influence which 
these variations exert on the processes of sedimentation and filtration of 
water is being conducted by Rao Sahib V. Govinda Raju. 

Lathyrism.—The chemical aspect’ of this investigation is being carried 
out by Dr. J. L. Simonsen, the botanical aspeot by Mr. Howard, and the phar- 
‘macological part by Captain Anderson, LMS. The inguiry commenced 
in December 1921 and will last for three years. ‘The results of this inquiry 
so far have been interesting and suggestive. 

Ground-nuts and Sterilisation of water supplies by chlorogens.— 
Dr, McKenzie Wallis, who is continuing his researches in England, has not 
yot submitted his report. 

Cercarize Indices.—The results of Major Sewell’s investigation are in- 
corporated in an important monograph which has been published by the 
Indian Research Fund Association as a supplementary number Vol. X, June 
11922 of the Indian Journal of Medical Research. ‘This work is a most import- 
‘ant addition to our knowledge of this subject and will form the basis of future 
investigations connected with Bilharzial infection, 

Entomological section of the Central Research Institute, Kasauli— 
The Governing Body of the Indian Research Fund Association met the 
expenses of this seotion for the year under report. 

‘Training of Sub-assistant Surgeons and Laboratory attendants.— 
‘This scheme will furnish officers in charge of inquiries with trained subordinate 
personnel immediately. One Sub-assistant Surgeon and two laboratory 
attendants are being trained at four Institutes. 

Indian Journal of Medical Research.—The Indian Journal of Medical 
Research has just completed its ninth year of existence. 
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‘Merronorocican, Derarrwrext— 
Government of India Office. 
(Q) The Indian Daily Weather Report and Chart. 
(2) The Weekly Rainfall Summary, 
(3) The Monthly Weather Review. 
(4) The Annual Summary, 
(0) The Rainfall of Indi 
(8) Indian Meteorological Memoirs. 
Bengal Office. 
(1) Bengal Daily Weather Report and Chart 
(2) Monthly Rainfall Tables and Summaries of the chief feature of the weather 
of the month over Bengal, 
Bonbay Office. 
(1) Bombay Daily Weather Report and Chart 
(2) Monthly Abstracts of the Bombay observations (Bontay Gazette) 
Madras Ofice. 
(1) Bombay Daily Weather Report and Chart, 
(2) Monthly Rainfoll Tables (Madras Gaselt), 
Allahabad Office. 
(1) Monthly Weather Summaries (United Provinces Gazette) 
(2) Annual Summary 
(8) Monthly Rainfall Tables (Untied Provinces Gazette) 
Lahore (Simta) Office. 
(1) Monthly Summary : 
(2) Annual Summary” § Of Puniab weathers 

















—Grovoaican Sunvex. 
‘The publications of the Department include— 

Palwontologia Indica arranged in series, and sold in parts which are priced 
fat 4 annas (3 pence) per plate. 

Memoirs, Vols. I—XLV, including tho larger papers on geological subjects, 

Records, Vols. I—L, including the shorter papers and Annual Reporte 
from 1868 to 1915 sold in parts, priced ono rupee each, 

Manual, Guides and Maps. 

‘A complete list of the contents of these publications can be obtained by 
‘application to the Registrar, Geological Survey of India, 27, Chowsinghee 
Road, Calcutta. 

Indexes to the Genora and Species deseribed in the Paleeontologia Indica up 
10 1801, to the Momoirs, Vols. I—XX, and to the Records, Vols, I—XXX, 


have been printed for sale. 








LIL —Sunvex ov Isp, 
(1) Annual General Report. 
(2) Professional Papers, 


TV.—Borastcat, SonvEy axp Royat Boraxro Ganpex, Catcurra, 
(1) Annual Report of the Botanical Survey of India, 
(2) Reoords of the Botanical Strvey, Vols. IX. 
(8) Annual Report of the Industrial Section, Indian Museum, 





(Hy 


4) Annual Repor’ of tho Royal Botanic Garden, Calouta. 
(6) Annals of the Royal Botanic Garden, Calcutta, Vols. I—XI, Part IL. 
A list ofthe contente ct the Records and of the Annals with prices ofthe mnmbers 

and volumes still available can bo obtained by applying to the Superinten- 
dent, Royal Botanio Garden, Caloutta, 





‘V.—Deranmemnt oF Aonrcuuzons. 

(1) Annual Report.—An accdtinb of tho year’s work of the Imperial Depart 
‘ment, including the separate reports of the scientific officers of each 
branch (Agricultural Chemistry, Botany, Mycology, Entomology, 
and tho like). 

(2) Tho Agricultural Jounal of India.—A quarterly joumal containing articles 
‘on agricultural matters intended for the educated agriculturist and the 
general reader interested in agriculttre, 

(8) Scientific Memoirs of the Department of Agriculture—An occasional 
‘publication for papers of 6 scientific or technical nature divided into 
series such a Chemical, Botanical, Entomological, and the like. 

(4) Bulletin—An occasional publication containing information on agrictl- 
‘tural mutters of @ temporary nature, 

(6) Leaflots.—Short notes of practical instruction in agricultural matters, 
dealing mainly with Entomologicel subjects. 








—Fonzst Daranmet. 

(1) Roviow of Foret Administration in Besh Indi by the Inapeotor General 
‘of Forests (issted annually) 

(2) Anuval Progam opens of Voret Adminetrotion in cach Piovinoa— 
‘Issued by the Local Governments annually. 

(8) Indian Forest Records. 

(4) Indian Forest, Bomoire.. 

(5) The Indian Forester—A monthly Joumal of Foresty, Agriculture, Shikar 
and Travel. This is a Departmental Journal, Published monthly. 

(G) Bulletins aro published from time to time, 








VIL.—Zooroarcat, Daraiizanenn. 

(1) The Annual Report, 89, 

(2) Records of the Indian Muscum, 8vo. Containing short papers on Tndion 
Zoology. One or two volumes issued annuolly in quarterly parts. 

(® The Memoirs of the Indian Museum, dio, Containing monographs and 
‘other important papers, Published ab izegular intervals. 

(4) Descriptive Oatslogue of Indian Decapod Ortstacea, 4to. Parts published 
at irregular intervals, 

(6) Descriptive Catalogue of Indian Kchinodermata, 4t0, Parts published 
‘a irregular intervals, 


VIL—Orve, Vernamary Duranmicess, 
§ (2) Annual Report. 
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